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The North River Bridge Co., the older of the two cor- 
porations organized to bridge the Hudson River at 
New York, has commenced excavating for one of its 
anchorage foundations at Bloomfield and Twelfth Sts., 
Hoboken, Borings are also being made for the foun- 
dations of the New Jersey main tower, supplementai to 
those already made. This North River bridge has a 
special charter from Congress granting it pecu'iar 
powers. Its terminus in New York would be near the 
intersection of 23d St. and Tenth Ave., where the New 
York anchorage would be located. The bridge would 
have a clear span of 3,100 ft. between iron and steel 
towers 580 ft. high. The estimated cost, including 
land and terminals, is $36,000,000. The work now 
started includes the laying of a concrete founda- 
tion, 8 ft. deep, and concrete backing above 
that, faced with very susbtantial granite masonry. 
This masonry will be part of what is to be the ad- 
jacent anchorage pit proper, the latter being carried 
down to the original sandstone formation, 22 ft. below 
the street level. 


The Niagara Falls & Clifton Suspension Bridge Co., 
at its annual meeting, held on July 9, decided to build 
a new suspension bridge across the Niagara Gorge, 
and authorized the acceptance of bids for the masonry 
required. The new bridge will have a span exceeding 
800 ft., and will accommodate carriage and pedestrian 
traffic and an electric railway. 


Track elevation is practically agreed to in Chicago 
by the Union Stock Yards & Transit Co., the St. 
Charles Air-Line, the Pittsburg, Fort Wayne & Chi- 
cago, and the Western Indiana railway companies. 
Some modification is asked for in the city’s plans, how- 
ever, and the companies want the right to do all the 
work at once. 


The suits for damages to property during the riots 
of 1898 which were brought against the city of Chi- 
cago by the Michigan Central, the Union Stock Yards 
Co. and the Indiana State Line Ry. companies, have 
all been dropped, according to press reports. It is 
rumored that other railways will take the same course, 
and thus Chicago may not, after all, have to pay the 
bill of $2,000,000 or more which the railways cen- 
tering there presented for damages sustained during 
the riots. 


An underground loop terminal for street and ele- 
vated railway lines entering the business district of 
Chicago is proposed by the Chicago Central Sub-Rail- 
road Co. An ordinance granting the company per- 
mission to build its proposed road is now pending iu 
the city, council. It is proposed to build four par- 
allel single-track tunne’s at a depth of 35 ft. beneath 
the street surface, and occupying a space about 50 ft. 
in width, and have all the elevated and street rail- 
way traffic in the down-town business district pass 
through it, leaving the streets clear of railway lines. 
By the terms of the ordinance the bonded indebtedness 
of the company is not to exceed the capital actua'ly 
invested; the brokerage for negotiating the securities 
is not to exceed 3% the dividends are not to exceed 
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7% on the actual investment, and all net profits exceed- 
ing this 7% are to accrue to the city, to be held in 
tivst for the purchase of the property at the end of 
2) years. The purchase price at that time is to be 
the actual cost of the work and plant. During con- 
struction and afterwards the city’s interests are to be 
looked after by a commission of seven citizens ap- 
pointed by the directors of the company and approved 
by the city council. ‘This commission is to have free 
access to all the company’s books, and no action In- 
volving the expenditure of more than $1,000 can be 
taken without its consent. Beyond the apparent 
desire to guard the city’s interests a little more care- 
fully in the terms of the ordinance, there seems to be 
little more to this scheme than to the dozen or so 
others of a similar sort which have preceded it. 


A large intercepting sewer to carry the sewage of 
the “South Side’’ of the city of Chicago into the new 
Drainage Ghannel now under construction is contem- 
plated by the Department of Public Works of that 
city. At present the bulk of the sewage of this dis- 
trict enters Lake Michigan, flowing through three main 
sewers into a reservoir near the lake at 83d St., from 
which it is pumped into the lake. Under the proposed 
system the flow of the sewage will be directed west- 
ward, raised by pumping at Halsted St., and conducted 
to the Chicago River, from which it will enter the 
Drainage Channel. The plans for the work have not 
been developed fully as yet, but surveys are now in 
progress, and it is the intention to get matters in 
shape for actual construction as soon as possible. Al- 
though the construction of the great drainage channel 
was definitely decided on five years ago, and work has 
been in actual progress for three years, this is, we 
believe, the first recognition of its existence by the 
sewer department of Chicago in laying out new sewer- 
age work. 


The leakage of subso!l water into the Weybridge 
and Oatlands sewerage system, in England, has been 
lately tested. About 19 miles of sewers were built, at 
a cost of $220,625, with many miles lying below the 
subsoil water level along the Thames. By careful gag- 
ing the total amount of leakage into the sewers was 
found to be only 1,440 gallons in 24 hours. This result 
was obtained by using unusual precautions in making 
tight joints and by employing iron pipe in piaces. The 
sewage is pumped three miles and purified by chemical 
precipitation, as the system lies immediately above 
the water-intakes for the London supply. ‘The engl- 
neer was Mr. W. H. Radford. of Nottingham. 


The most serious railway. accident which has been 
recorded for many weeks was a rear collision of 
crowded passenger trains on the Grand Trunk Ry. 
at Craig’s Road, Que., July 9, causing the deaths of 
about 13 persons and serious injuries to at least 25 
others. The trains were special excursion trains for 
Levis, filled with pilgrims who intended to cross thence 
to Quebec and take the railway to the church at Ste. 
Anne de Beaupre, Que. The first train stopped at 
the water tank at Craig’s Road, seven miles from 
Levis, at about 3 a. m., and in a few minutes it was 
struck by the second train, the engine of which tele- 
scoped the rear car of the first train, which was a 
Pullman car, occupied by priests and persons in charge 
of the party. Other cars were also wrecked. It is said 
that the distant semaphore signal had been properly 
set at danger. The style of signal in general use 
on the Canadian lines was shown in our issue of Nov. 
8, 1894. 


The crown sheet of the boiler of the tug “Stevenson,” 
at Buffalo, N. Y., collapsed July 3, and the engine 
man and fireman were fatally scalded. 


A boiler explosion in the Howard Mill, at Howard, 
S. Dak., on July 2, killed one man and injured five 
others, three fatally. The building was wrecked. 


An explosion of gas occurred in the coal bunkers of 
the steamer “‘Barbadian”’ at Swansea, Wales, July 6, 
and four men were seriously injured. 


Heavy storms have caused considerable damage in 
the Southwest, land being flooded and bridges and 
buildings washed out or blown down. The town of 
Winona, Mo., was almost destroyed by a cloudburst 
on July 5, 11 persons being drowned, and five persons 
were killed by falling buildings during a cyclone at 
Baxter Springs, Kan., on the same date. 


Part of the turning gear of the St. Clair St. bridge 
at Toledo, O., broke on June 26, while the bridge was 
being opened, and the bridge could not be opened or 
closed. According to report, the main pinion of the 
gearing broke. The turning gear had broken down 
before, and repairs had only just been completed. 
The gearing is operated by an electric motor, and it 
is said the failure was due to the sudden strains due 
to the heavy torque of th emotor. 


The boilers of the electric light plant at Cartagena, 
Colombia, exploded July 2, killing several persons. 


An explosion of gas occurred July 6 in the No. 6 
mine of the Susquehanna Coal Co., at Glen Lyon, 
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Pa., by which seven men were badly burned and 
injured, four probably fatally. 


A crowded stairway at the grand stand at the Buf 
falo Driving Park, Buffalo, N. Y., gave way July 4, 
carrying down with it a part of the stand. About 20 
persons were injured, three fatally. 


A grade-crossing collision between an electric car 
and a coal train on the Erie R. R. occurred at River- 
side Park, seven miles from Warren, O., July 7, in 
which one man was killed and six were injured. 


A terrible bridge accident occurred at Bristol, Ind., 
July 4, resulting in injuries to abaut 70 persons, some 
of whom will die from internal injuries. A large 
crowd was on the highway bridge over the St. Joseph 
River watching a boat race, when a section of the 
sidewalk gave way, throwing a number of persons 
to the ground and into the river 30 ft. below. The 
bridge had two iron truss spans of 200 ft., and w.s 
built in 1868 by S. De Graff, of Syracuse, N. Y., for 
the commissioners of Elkhart county. According to 
press descriptions, it had originally only the roadway 
between the trusses, but some years ago a 5-ft. side 
walk was added on one side, be!ng carried by beams 
bolted on to form an extension of the iron floor beams, 
and these splices gave way, allowing the whole side- 
walk of one span to fall. It is also said that the 
bridge was known to be unsafe, and that efforts had 
been made to prevent the overcrowding of the struct 
ure on the day of the accident. 


The reported failure of a water tank at Attica, O., 
noted in our issue of July 4, turns out to have becn 
a no more serious disaster tha the loss of a few shueets 
of tin from the roof of the tank. Mr. E. ©. Cooke, of 
Cleveland, O., was the engineer for the pew water 
works at Attica, and the Variety Iron Works, of the 
same city, furnished the tank. Mr. L. L. Sutton ts 
secretary of the water-works trustees. 


Formal bids from three companies for a new water 
supply for Jersey City were given in our Issue of July 
4. These bids were all for water from the Rockaway 
River, delivered at high service, 210 ft. above tide, 
in the present reservoirs. The bids were based upon 
specifications issued by the city, to which was append- 
ed a note stating that all formal bidders might put 
in such supplemental propositions as they saw fit. 
Under this invitation the East Jersey Water Co. made 
five different offers: Under No. 1 it offered water 
from the Rockaway River at prices ranging from $43 
to $22 per million gallons for a supply ranging from 
20,000,000 to 50,000,000 gallons a day, delivered through 
a single pipe line, the city to have the option of buy- 
ing the works for $7,250,000. No 2 was an offer to 
pay the city $40,000 a year for all the water not need- 
ed by the city under No. 1, until the city requires 40,- 
000,000 gallons a day. No. 3 was for a supply from 
Little Falls, the company to have use of the present 
pumping plant of the city, and to deliver water at 
low service for $35, and at high service for $50 per 
million gallons. Under this offer a temporary supply 
could be given in six months from the source pro- 
posed in offer No. 4. Proposition No. 4 was for the 
surplus water now flowing through the Newark supply 
main, which the company controls to the extent of 
about 20,600,000 gallons a day. The compensation un- 
der this offer would be the same as that named in the 
previous one, and the service would terminate in a 
few years. The fifth proposition is by far the most 
interesting of all, for it places a price upon the water 
alone—that is, water, land and land damages, and 
rights of way, the figure being $2,465,000. In addi- 
tion, under this offer, the company would be willing 
to construct the necessary works for 20% advance upon 
actual cost. The informal offer of the Jersey City and 
the Rockaway & Hudson Water Co.’s were moditications 
of their formal bids at reduced prices. Of the formal 
bids given last week that of the East Jersey Water Co. 
is so much higher than the others as to throw it out 
of consideration, while of the remaining two, the Jer- 
sey City Water Co. offers water by the million gallons 
at a price much lower than that named by the Rock- 
away & Hudson Water Co., but the latter concern is 
willing to sell its plant for more than $2,000,000 less 
than the Jersey City Water Co. 


‘Bids for a 40-year water-works francnise are wanted 
by the city council of Butte, Mont., as stated in our 
advertising columns. Upon the completion of the 
works, which must be by Sept. 18, 1898, the city will 
enter into a ten-year contract for fire protection. Not 
less than 250 hydrants must be provided, with a press- 
ure of 70 Ibs. The city: has been supplied by a private 
company since 1883. Mr. A. A. McMillan, City Cierk, 
should be addressed for detailed information. Mr. F. 
W. Blackford is City Engineer. 


Highway improvements to the amount of $3,000,000 
are to be made in Allegheny County, Pa., the money 
being expended at the rate of about $450,000 per year. 
The County Commissioners have engaged Mr. Wm. 
Brown, formerly City Engineer of Pittsburg, to take 
charge of the work, and the relocation of roads, con- 
demnation of toll roads, etc., are to begin at once, 
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FREIGHT TRAFFIC ON ELECTRIC 
WAYS. 

With the rapid increase of suburban and country 
electric railways, and the practice of carrying 
freight traffic on such lines, a demand has arisen 
for cars especially designed for this traffic, and 
several different types of these cars are shown 
herewith. In an article on “Mail, Express and 
Freight Service on Street Railways,” in our is- 
sue of Oct. 18, 1894, it was shown that 62 elec- 
tric lines were then carrying mails; 35 were carrying 
express matter and 55 carried freight traffic. The most 
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of 12 tons capacity is used, equipped with two 
40-HP. Westinghouse motors. The car is the 
same length as the open éar, 7 ft. high inside, 
has sliding doors in the sides and ends, and is 
carried on a McGuire truck. There is also a 
train of trucks for hauling lumber, sand, bricks, 
theatrical scenery, etc. This railway is only 4% 
miles long, but it effects a connection over a ridge 
where no route for an ordinary steam railway is 
practicable, and the existing main lines form a 
circuitous and indirect route. Passengers on the 
Pennsylvania R. R. for McKeesport were formerly 





common type of car for such service is a combina 
tion car having a passenger compartment and a 
freight compartment, as it is only in comparatively 
few cases that it pays to have cars for freight ex- 
clusively. With the combination car, mails, par- 
els and a limited amount of heavy freight may 
be carried, thus giving a frequent service without 
running cars any more frequently than is required 
for the passenger service. 

The combination car shown in Fig. 1 was 
built by the J. G. Brill Co., of Philadelphia, Pa., 
for the Akron. & Cuyahoga Falls Rapid Transit 
Ry. The body is 20 ft. long, and is divided into 
two compartments of equal length, one for pas- 
sengers and one for baggage, while the vestibules 
exceptional being 5 ft. long. The 
passenger compartment is handsomely finished in 
The baggage compartment is sheathed 
to the top rail with oil-finished hardwood. The 
on a Brill rigid motor truck, with 
springs at the axle boxes and 
buffers at each end of the frame 
for overcoming vertical oscillation or pitching of 
the body, while semi-elliptical springs are used 
under the axle boxes. The car has the Brill ad- 
justable trues, which prevents sagging of the ends. 

Larger cars of this type are carried on two four- 
An example is a car built at the 
works for the Westminster & Vancouver 
Tramway Co., of Westminster, B. C. This car 
is 26 ft. long over the body and 32 ft. long over the 
platforms, which are open. The width is 6 ft. 10 
ins. at the sills, and 7 ft. 6 ins. at the belt rails. 
The baggage compartment js 8 ft. 8 ins. long, and 
the passenger compartment 17 ft. 4 ins. long, with 
a seating for 24 This 
carried on two Brill “maximum traction” tracks of 
the pattern illustrated in our issue of Jan. 24. The 
ear about 11,050 Ibs, the body weighing 
5.850 Ibs. and the two trucks 5,200 Ibs. The J. G. 
Brill Co. has built about 100 cars for this class of 
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The McKeesport, Duquesne & Wilmerding Ry., 
which forms a connection between the Pennsyl- 
vania R. R. at Wilmerding, Pa., and the manu 
factories and railways of McKeesport, operates 
combination cars, box freight cars and open trail 
cara for carrying vegetables to market. These 
ears were built by the New Castle Car Mfg. Co., 
of New Castle, Pa., and one of the open cars is 
shown in Fig. 2. It is 26 ft. long over the plat- 
forms, 18 ft. long over the body, has removable 
sides 4 ft. high, and is mounted on a McGuire 
truck. For shipments of heavy freight a box car 
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FIG. 1. COMBINATION PASSENGER AND BAGGAGE CAR; AKRON & CUYAHOGA FALLS 
ELECTRIC RY. 


compelled to go to Pittsburg, change to the Balti- 
more & Ohio R. R., and then return to McKeesport, 
making 29 miles of travel from Wilmerding. The 
height of the ridge is 1,200 ft., and the electric rail- 
way surmounts an elevation of 400 ft., having 
numerous curves and maximum grades of 11%. 
This electric line is now the principal connecting 
route, and mail and express matter from the Penn- 
sylvania R. R. arrives in McKeesport five hours 
earlier than formerly, while a day is saved in 
freight shipments from the East, as McKeesport 
merchants have their freight shipped to Wilmer- 
ding and then transferred to the electric railway. 
Mail is carried from the Pennsylvania R. R. over 
this electric line not only for McKeesport, but for 
transfer to three lines of steam railway centering 
at McKeesport. The time from Wilmerding sta- 
tion to the McKeesport post office is 40 minutes, 
and the mail is carried under the regular railway 
mail contracts, the government paying a certain 
amount per 100 lbs. per mile. This was the first 
electric railway with which the Adams Express 
Co. made a contract, and the express matter is 
ordinarily carried on the combination baggage and 


cars are equipped with two 25-HP. Westinghouse 
motors. All cars are fitted with track brakes for 
additional safety on the heavy grades. This brake 
consists of a shoe between the two wheels. The 
mail, express and freight traffic is a profitable feat- 
ure, as it does not interfere with the regular pas- 
senger service, and the frequency with which the 
electric cars are run makes the saving in time spe- 
cially desirable for mail and express matter, At Mc- 
Keesport the company has its own wagons to collect 
and deliver freight. Connection is made at this place 
with electric lines to Reynoldstown, Duquesne and 
Homestead, while at Wilmerding connection is 
made with other electric lines extending to Brad- 
dock, Glenwood and Pittsburg, so that there is a 
continuous electric railway route from McKees- 
port to Pittsburg, 20 miles. All the line is single 
track, with turnouts, and the track is laid with 
52-lb. T-rails on chestnut ties spaced 36 ins. ¢ to 
ce. The power house is situated at about the middle 
of the line. Coal is obtained from a neighboring 
mine, owned by the company. ‘Taylor, Romine 
& Scott, of McKeesport, were the engineers of 
this road, and we are indebted to Mr. James L. 
Devenney, its General Manager, for information 
concerning it. 

The large freight car shown in Fig. 3 is a bag- 
gage and freight car used on the Rockland, Thom- 
aston & Camden Ry., of Rockland, Me. The body 
is 25 ft. long, 7 ft. wide and 7 ft. high at the cen- 
ter. The length of platforms is 30 ft., and the 
distance ec, to ec. of bolsters 18 ft. 9 ins. The car 
was built by the Briggs Carriage Co., of Ames- 
bury, Mass., and is carried on two four-wheel 
Bemis trucks, with a 25-HP. General Electric motor 
on each axle, 


The West Chester Street Ry. Co., of West Ches- 
ter, Pa., is another electric line doing a freight bus- 
iness. The company operates as one of its branches 
a cross-country line five miles long, from West Ches- 
ter to Lenape, built on land acquired by the com- 
pany. At Lenape freight transfers are made with 
the Wilmington & Northern R. R., connecting 
with the Baltimore & Ohio R. R., and large quan- 
tities of local freight are brought from Philadelphia 
in this way, thus competing with the Pennsylvania 
R. R. for all store goods coming into the town. 
The freight traffic is considerable, and is expected 
in time to pay very well. The line js 5 ft. 2% ins. 
gage, equipped with the Edison system, and has 
5 passenger cars, 1 baggage car and 1 gondola car, 
all built by the J. G. Brill Co., of Philadelphia. 
The latter cars carry all kinds of freight except 
live stock. The U. S. mails are carried between 
West Chester and Lenape for points on the Wil- 
mington & Northern R. R., and the road has a 
contract with the United States Express Co. to 





FIG. 2. TRAIL CAR FOR VEGETABLE TRAFFIC; MCKEESFORT, DUQUESNE & WILMERDING 
ELECTRIC RY. 


passenger cars, except when the shipments are 
large enough to require the use of the box car. 
For this service the railway company is paid 
monthly at a certain rate per 100 lbs. of matter. 

A combination car leaves each end of the line 
hourly from 6 a. m. to midnight, the trip occupying 
about 40 minutes. ‘These cars are 20 ft. long, 
having a 5-ft. compartment for mail and express 
matter, this compartment having wide swinging 
doors. These cars and the ordinary passenger 


carry all its business to and from West Chester, 
for which traffic the baggage car is used. 

Two cases may be mentioned in which accommo- 
dation is provided for special traffic on electric 
lines, one being the handling of whisky at Frank- 
fort, Ky., and the other the handling of grain 
and flour at Spokane, Wash. The Capital Ry., of 
Frankfort, Ky., does a large business in carrying 
to the station of the steam railway the baz‘els of 
whisky from large distilleries in the district, and 
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uses for this purpose a large box car, which also 
carries general freight and supplies for local ser- 
vice, and is used as a locomotive, hauling three 
loaded box cars between the railway and the dis- 
tilleries. The car, which was built by the Barney 
& Smith Co., of Dayton, O., is 28 ft. long over all, 
22 ft. 5 ins. long over the body, 8 ft. 4 ins. wide 
over the sills, 7 ft. 10 ins. high from sills tu top 
of roof and 10 ft. 8 ins. high from rail to top of 
roof. The platforms are open. The car is mounted 
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line has grades of 4% and 5%, and has a curve 
of 55°. 

In mail service one of the most interesting cases 
is the Brooklyn and Coney Island service of the At- 
lantic Ave. R. R., Brooklyn, N. Y., for which two 
ears have been built at the company’s shops in ac- 
cordance with designs prepared by the officers and 
the post office authorities. They are 28 ft. long and 
resemble ordinary passenger electric cars, but are 
divided into two compartments, which have no in- 





FIG. 3. BOX CAR FOR EXPRESS AND FREIGHT TRAFFIC; ROCKLAND, THOMASTON & 
CAMDEN ELECTRIC RY. 


on a pair of four-wheel trucks, with a 25-HP. 
motor on each axle, and weighs about 15 tons 
empty. The line runs through a difficult country 
and has maximum grades of 8%, with, in one case, 
& reverse curve on a 7% grade, which, however, 
the motor car can pass with two or three loaded 
railway box cars. The track is of 564b. T-rails. 
The Spokane Street Ry. Co., of Spokane, Wash., 
hauls wheat and flour between the mills and the 
railway station, and has displaced the drays for- 
merly used. The city passed an ordinance providing 
that the charge must not exceed 20 cts. per ton, or 





Fig. 4, Plan of Mail Car; Atlantic Ave. R. R. 


15 cts. per ton each way if the car is loaded both 
ways; the minimum car load to be 5 tons, and the 
company to supply current and right of way over its 
tracks for any cars owned by the mills at a charge 
not exceeding $2 per car. The first car was built at 
the railway company’s shops, and is of the ordi- 
nary type of box car for electric railways, but 
having enclosed or vestibuled end platforms. It 
is 20 ft. long over all, and the grain compartment 
is 12 ft. long, 6 ft. wide and 5 ft. 6 ins. high, with 
a capacity of 12,000 Ibs., or 200 bushels of wheat. 
The compartment has side openings, fitted with 
grain doors. The floor is the same height as 
that of a railway box car, and underneath it is 
a steel hopper, the floor being hinged so as to un- 
cover the hopper when raised. At the freight 
station the floor is raised and the car loaded with 
grain from the main line cars. On reaching the 
mill the car is run over a chute, the gate of the 
hopper is opened and the grain is dumped. The 
floor is then let down to cover the hopper and the 
ear is loaded with bags or barrels of flour to go 
to the railway station. The car has also been 
used for carrying and discharging broken stone 
for macadamizing the streets along the line. It 
is mounted on a four-wheel Brill truck with 30-in. 
wheels and 6 ft. 6 ins. wheelbase, and has an 
Edison double reduction motor on each axle. The 





tercommunication, as shown on .the plan, Fig. 4. 
One is a smoking compartment with seats against 
the sides and the partition, and the other is a mail- 
sorting compartment, fitted with sorting table, 
pigeon holes, racks for bags, and two drop boxes. 
The ends have double doors, the door of the off side 
being fastened, and a movable section of seat fitted 
against it. The cars run from the Brooklyn post 
office (into which a spur track has been laid from 
the Adams St. line) to the union station at 36th St. 
and Fifth Ave., and then over the Brooklyn, Bath 
& West End Ry:, which has been converted from 
steam to electric traction. The cars run to Coney 
Island, serving seven or eight intermediate subur- 
ban towns, mail bags being delivered and col- 
lected at these places. The mails are sorted dur- 
ing the trip, and letters can be posted in the drop 
boxes on the car. 

In Mexico and Central and South America freight 
traffic is very commonly handled on the street 
railways, as connections with the steam railways, 
and as feeders between outlying towns and the 
steam railways, the cars being drawn by horses or 
mules. Box, flat and gondola cars are used, mounted 
on street car wheels and trucks. Figs. 5 and 6 
represent two cars of this kind built by the John 


Pt et ee 





Fig. 5. Street Car for. Fruits and Vegetables ; 
Aguascalientes, Mexico. 


Stephenson Co., of New York city, which does a 
large business in this line. Fig. 5 is a slat-sided box 
ear for fruit and vegetables at Aguascalientes, and 
Fig. 6 is a flat car on the Campeche & Calkin Ry. 
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THE CONSTRUCTION OF THE BAST RIVER 
GAS TUNNEL.* 

By Walton I. Aims. 


During 1891 and 1892 the East River Gas Co., of 
Long Island City, a corporation with works situated 
on the Long Island shore of the Bast River, obtained 
from the New York State Legislature a new charter, 
and such necessary legislation as to permit the ex 
tension of their mains across the East River into the 
city of New York. 

The feasibility of constructing a tunnel under the 
river through which the gas mains might be laid was 
discussed, and after some preiiminary surveys and ex- 
aminations a route was decided upon from the works 
of the company at Ravenswood, Long Island City, to 
between 70th and 7ist Sts., New York, passing under 
Blackwell’s Island and the east and west channels of 
the East River. On about this line of location some 
eight or ten pipe soundings were made in the two 
river channels, all of which indicated a rock bottom; 
and the results of these, together with surface indica 
tions, where at both the Long Island and New York 
shores, as weil as on Biackwell’s Island, bedrock lay 
exposed, led all to conclude that nothing but rock 
was to be encountered. On these investigations a con 
tract was entered into on June 25, 1895, for the con 
struction of a supposedly rock tunnel, which the con 
tractor guaranteed to complete by April, 1803. 

Work was begun at the Ravenswood or Long Island 
side on June 28 by sinking a shaft 9 ft. square abou: 
200 ft. back from the river to a depth of about 148 f 
below the surface; while at New York, on July 7, a 
shaft of the same dimensions was sunk to a depth 
from the surface of 139 ft. In both these shafts rock 
was entered after about 8 ft. of soil; but while the 
rock at New York was quite dry, at Ravenswood it 
proved seamy and very wet. 

The tunnel-roof grade had been established at 109 f: 
below mean high water at the New York shaft, with 
a grade for drainage of 4% towards Ravenswood 
This gave a minimum cover of 41 ft. at the deepest 
point in the west or New York channel of the East 
River, where there is 70 ft. of water at mean high 
tide. The east or Long Island channel is compara 
tively shailow, the deepest point being only 35 ft 
below mean high water level. The one thing feared 
was that fissures yielding large volumes of water 





Fig.6. Flat Car; Campeche & Calkin Ry., Mexico 


might extend to the tunnel roof and largely augment 
the cost of pumping. The size of the tunnel section 
was to be 8 ft. 6 ins. {n height by 10 ft. 6 ins. in 
width, this giving sufficient room for the laying of 
two 3-ft. gas mains and one 4-ft. main. 

In the shafts, on both sides of the river, the head 
ings were now turned. At Ravenswood the work was 
delayed by meeting considerable quantities of salty 
water, but at New York the tunnel was practically 
dry until towards the end of December, 1892, when, 
at a d'stance of 338 ft. from the shaft, a fissure was 
struck yielding about a 3-in. stream of salt water. 
The rock to within 20 ft. of this point had been the 
regular hard New York gneiss, with a dip towards 
Long Island of 10° from the vertical, and a strike 
north and south at right angles to the direction of 
the tunnel Here it gradually began to soften, be- 
coming more and more micaceous until when about 
20 ft. beyond the water-bearing fissure the rock sud- 
denly term'nated, running into a vein of soft materia! 
with the same dip and strike as that of the rock. 

This new material proved to be a vein, principally 
of decomposed feldspar, gray in color, crumbling 
easily, and with no perceptible grit. It still preserved 
a rock structure, and was perfectly dry when undis- 
turbed. But its exposed surfaces were quickly acted 
upon by water, which it would absorb and then wash 
away quite rapidly. The water-bearing fissure and 
this soft vein were connected; more water was also 
met at the junction of the rock and the soft ma- 
terial, and later experience proved that in passing 
through these soft veins water was always to be found 


*A paper read before the Boston Society of Civil 
Engineers, and published in the “Journal of the As- 
sociation of Engineering Societies’’ for May, 1805. 
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next to the rock—a sort of water-course on both sides 
of the soft vein. Had it not been for encountering 
this water, the tunnel might have been carried 
through the soft material without employing com 
pressed air, though the prudence of attempting this 
might be questioned, for nothing more insures the 
safety of both the men and the work than compressed 
alr in sub-aqueous tunneling. 

The finding of this soft material, so unexpected, 
was quite a set-back to all concerned. However, it 
was decided to drive a small timbered drift about 4 ft. 
wide by 6 ft. high to investigate the ground ahead 
and find how much of this material was to be pene- 
trated before solid rock was again met. This: drift 
was started and driven in for about 6 ft. Meanwhile 
a most destructive action was going on between the 


water and the soft material. The water running 
along the face of the rock had washed out a cavity 
overhead in the soft ground. The walls of this cavity 
were gradually breaking away, and the clay-like sub- 
stance falling down would close the outlet of the 


water into the tunnel, The water would then accumu- 
late in this pocket, softening up fresh material on 
the sides until it had gained a sufficient head to burst 
through the dam which confined it, when it would 
rushing into the tunnel, carrying with it large 
quantities of the softened material. These rushes 
were accompanied by a loud bubbling sound that quite 
mystified the men, which was, of course, the sound of 
the air displacing the water In the cavity. As soon 
as the pocket had emptied itself, for a time the trouble 
was over, until with the falling of more material the 


come 
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In the engine room, the 18 x 24-in. Ingersoll piston- 
inlet compressor, used heretofore for running the rock 
drills, was supplemented by a small Rand compressor, 
and both arranged to supply, independently, com- 
pressed air to the working chamber below. Incandes- 
cent electric lighting was introduced into the tunnel, 
which is almost a necessity in compressed air opera- 
tions, as common illuminants produce an enormous 
quantity of smoke, when burning in compressed air. 
A telephone was also taken into the working chamber, 
by which instant communication could be had with 
the engine room in case any sudden increase of air 
pressure should be desired. 

On Feb. 25, 1893, operations were commenced, in the 
heading, under 35 lbs. of air pressure. The previous 
work here had greatly increased the difficulties, and it 
was not long before the air pressure had to be raised 
to 42 Ibs. to control the water. The excavation was 
advanced under a cylindrical steel roof, built up of 
plates 3 ft. long and 1 ft. wide, of %-in. sheet steel, 
to the four sides of which were riveted angle bars 2% 
x 2% x% in. These plates were bolted together in a 
heading about 6 ft. high. In the erection of this roof, 
poling boards were used for each plate, and a bulkhead 
carried down with each ring as erected. When the 
heading had been advanced about 20 ft. from the rock, 
a 12 x 12 in. yellow pine mudsill was introduced 
along the bottom of the heading, and on this the roof 
was carried by means of radial timber bracing. The 
excavation was now carried down on both sides of this 
mudsill, to a distance of about 10 ft. from the rock, 
the steel roof being extended well down on the sides. 
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progress, the work was finally abandoned in the latter 
part of March, and as a 4-in, stream of water was now 
flowing from the heading, pumping was discontinued, 
and the shaft and tunnel allowed to flood. 

At the New York end, work was still being carried on 
in compressed air. The rock encountered at the other 
side of the soft seam closely resembled the decomposed 
material which had been penetrated before, and con- 
sisted of alternate layers of feldspar and chlor‘te with 
an occasional vein of quartz. It was quite soft, though 
requiring drilling and blasting, and eventually it had 
to be lined. After the heading had been driven about 
69 ft. into this rock the company decided, in spite of 
the uncertainty as to the material ahead, to remove 
the air pressure, and to call upon the contractors to 
resume their contract. Upon removing the air-pressure, 
however, the brickwork through the soft seam proved 
so unsatisfactory in excluding the water that air-press- 
ure was again put on, and it was decided to line the 
brickwork with a circular cast iron lining. A:though 
this brickwork was only 10 ft. in inside diameter, a 
lining was designed 10 ft. 2 ins. in the clear, as it was 
now desired to make the tunnel bore as large as pos- 
sible. To put in this lining, some of the brickwork 
had to be cut out, which was then removed in sections, 
enough for one ring of plates at a time. The lining 
consisted of rings of plates or segments, each segment 
being about 3 ft. long and 1 ft. 4 ins. wide, with in- 
ternal flanges 4 ins. deep, from the back of the plate. 
The metal in both the back of the plate and the flanges 
was 1% ins, thick. All the joint-faces of the segments 
were planed and 1-in. bolts used for fastening them to- 





outlet was again closed and the operation was re- A circular section was thus excavated, in which brick- gether. A complete tunnel ring was composed of nine 
peated. ‘These rushes of water, with the accompany- work was laid, four courses thick, and with an inter- segments and a small inverted key, about 8 ins. wide. 
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PROFILE OF THE EAST RIVER TUNNEL, SHOWING MATERIAL PENETRATED AND PROGRESS OF WORK. 


ing sound of the bubbling air, soon became more and 
more alarming to the men. The cavity was constantly 
increasing in size, and extending up toward the river- 
bed. Each recurrence would now send the men run- 
ning for the shaft, by no means certain that the river 
had not at last made a connection with the tunnel. 
All work in the small drift was abandoned, and on 
Dec. 31 a bulkhead was hurriedly constructed at the 
face to prevent the threatened flooding of the shaft. 
Up to this time over 25 yards of material had been 
washed into the tunnel, all of which had come from 


along the rock face. With the river-bed only 45 ft. 
above the tunnel roof, there is every reason to believe 
that this bulkbead was put in none too soon, and a 


connection with the river narrowly averted. 
head was well packed with hay to prevent, as much 
as possible, further washing of the material, and a 
discussion was now entered into as to the method of 
future procedure. The contractors were in favor of 
abandoning the heading and returning to the shaft, to 
sink to a lower level and start anew in hopes of meet- 
ing more favorable conditions at a greater depth. 
There had been a somewhat similar experience on the 
Croton Aqueduct, where that tunnel passes under the 
Harlem River. Soft material had been encountered on 
the first established level, which proved so trouble- 
some that after two or three unsuccessful attempts 
had been made to pass through it, it was finally de- 
cided to abandon the heading and return to the shaft, 
sinking some 150 ft. deeper. On this new level noth- 
ing but rock was encountered. In the East River tun- 
nel, however, the soft material was clearly a decom- 
posed vein, and to what depth this decomposition 
might extend was unknown; so that as there were no 
well-founded reasons, in this case, for expecting any 
better conditions at a lower level, it was decided to 
first attempt to drive the present heading, in com- 
pressed air, leaving the sinking as a later expedient 
should the proposed means fail. An arrangement was 
made with the contractors by which the company. was 
to share the expense of the work in soft ground. 

It was at this time that the writer became con- 
nected with the work, having charge of installing and 
conducting the compressed air operations for the com- 
pany. To form the compressed air-working chamber, a 
solid brick wall or bulkhead 8 ft. thick was bulit 
across the tunnel into gains in the rock about 40 ft. 
back from the heading, and containing a cylindrical 
eteel air-le*k 6 ft. in diameter and 10 ft. long. 


The buik- 


nal diameter of 10 ft. Between March 4 and 6 a 
great deal of trouble was experienced. Air pressure 
was several times to 48 lbs., and the work progressed 
very slowly on account of the many inrushes of water, 
and softened material. It was not until April 8 that 
the last section of brickwork in the soft material 
was completed, and rock again entered, after passing 
through 29 ft. of this decomposed material. Of the 
material met in driving through this vein, at first 9 ft. 
of the gray decomposed feldspar was penetrated, a 
vein of 4 ins. of hard quartz was then met, and this 
was followed by 6 ft. of pure white decomposed feld- 
spar, smooth and soft as plaster. The remaining 14 
ft. was made up of layers of feldspar and chlorite. 
This chlorite, deep green in color, flaky and grease- 
like to the touch when wet, proved to be very trouble- 
some material, as it was easily converted into a fluid 
state by the water, which was again encountered 
next to the rock. 

At the Long Island shaft, the work up to this time 
had progressed to about 250 ft. from. the shaft. The 
material so far encountered on this side was a hard, 
seamy. gneiss, bearing considerable quantities of salty 
water, containing iron, lime and magnesia. Soft ground 
was now met at this end, in a seam about 4 ft. wide, 
of chlorite. As this material was perfectly dry and 
not thoroughly disintegrated, the tunnel was timbered 
through this seam without difficulty. Several similar 
veins were thus met and passed through, until at a 
point 285 ft. from the shaft, where after drilling for 
about 2 ft. through rock, a soft green, almost liquid 
chlorite vein was struck, which began flowing in 
through the drill holes with great force. These holes 
were plugged, but as it was necessary to know what 
was ahead, and as with 100 ft. of cover between the 
tunnel roof and the river bottom it was thought 
that the condition of affairs could not be very serious, 
it was decided to continue driving ahead without air 
pressure, and with a timbered heading. To see what 
the material would do, several hand-holes were put 
into the rock-face with the object of blasting out a hole 
about 2 ft. square through the remaining 2 ft. of rock, 
to the chlorite. Before blasting, however, the precau- 
tion was taken to build a bulkhead, some 40 ft. back 
from the face. On firing the holes, an inrush of many 
yards of material took place, which was finally checked 
by some rock fragments closing the opening through 
the rock. After several desperate attempts on the part 
of the contractors to control this material and make 


Difficulties between the company and the contractors, 
which had been brewing for some time, now culminated 
and the courts were appealed to to settle their differ- 
ences. This caused a cessation of work for a short 
time until the company were empowered to take pos- 
session and resume the work of construction for them- 
selves. The work of putting the cast iron lining into 
the brickwork was necessarily a very slow operation. 
The lining was extended well into the rock on both 
sides of the soft vein, and a wall built at both ends 
between the rock and the iron lining, to confine the 
Portland cement grout which was now introduced 
back of the plates. To effect this grouting 1%-in. 
holes had been drilled and tapped through the back of 
several plates in each ring. Through these holes the 
grout was pumped by means of a Cameron pump, 
and after the space between the brickwork and the 
lining had been thoroughly grouted, the work was 
found, on taking off the air pressure from the head- 
ing, to be perfectly: water-tight. It was not until to- 
wards the end of July that the work of lining the 
brickwork was completed and driving ahead in the 
rock was resumed. Then, when an advance of only 10 
ft. had been made, a second soft seam was encountered 
about 80 ft. beyond the first one, and a test pipe was 
driven to a horizontal depth of 70 ft., without encoun- 
tering anything solid. To avoid further delay the driv- 
ing of the test pipe was discontinued at this depth 
and preparations made for advancing the heading. 
For this test pipe 144-in. common wrought iron pipe 
was used, which was driven in by a small machine- 
drill and washed out at each lengthening of the pipe 
with a %-in. wash pipe. From these washings the 
different materials penetrated were sampled, with the 
following tabulated results: 


ft. gray decomposed feld 


3 r and chlorite. 
11 ft. soft black mud, con ng lumps of carbonized 
wood like charcoal. 


19 * hard black mud and sand, with nodules of pyr- 


= tt ray decom 
4 ft. "Bray, decomposed fel — rand chiorite. 
11 ft. gray decomposed fel 


Water was again found next to the rock, but was 
considerably held in check by the compressed air. As 
from the results of the test pipe there were no special 
difficulties to apprehend from the indicated material, 
it was decided to drive ahead, under the open 
method, as this involved no delays in waiting spe- 
cial machinery. The light steel cylindriéal roof was 
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again used in advancing the excavation, but for the 
permanent lining the cast iron rings were to be intro- 
duced instead of brickwork, as heretofore. A start 
was made on Aug. 7 to drive the heading into the 
soft material, but two days later, after the work had 
been advanced 6 ft. into the soft vein, orders were re- 
celved to suspend all work on account of the great 
financial depression of the time. This was unfortunate; 
and could it have been anticipated a few days the 
heading into the soft material would have been left 
unopened. As it was now, from being first disturbed 
and then abandoned, the water was allowed to soften 
up the black mud in the heading, and, in spite of the 
bulkhead, a considerable quantity of the material was 
washed into the tunnel. 

This stay of proceedings was utilized by making a 
horizontal test boring in the heading on the Long 
Island side. At this shaft, no work had been done 
since the departure of the contractors beyond the 
building of a brick bulkhead and air-lock in the tunnel. 
Compressed air had then been put on, which consider- 
ably reduced the amount of water flowing into the tun- 
nel from the heading. The action of the compressed 
air had been somewhat peculiar, for notwithstanding 
the great depth of the tunnel below the river bed, at 
10 Ibs. pressure the air began to escape through the 
heading, and with a pressure of 35 lbs. per sq. in. 
small bubbles of escaping air could be seen rising to 
the surface for over 300 ft., up and down the river. 
This seemed to indicate that the ground above the tun- 
nel had been honeycombed up to the river bottom by 
the previous washing-in of such quantities of the soft 
green chlorite. As it was known that there were de- 
tached lumps of rock in this soft vein, 2-in. heavy 
pipe was used for the test boring, with drive-well 
couplings, and a circular, hollow steel bit for the cut- 
ting end. This pipe was driven in the same way as 
the one on the New York side, and after passing 
through chlorite and various kinds of soft rock frag- 
ments, solid rock was again met at 32 ft. Into this 
rock a hole was drilled to a depth of 54 ft., using a 
small bit on the end of a 1-in. pipe and drilling through 
the test-pipe. The rock beyond the soft seam was a 
soft white limestone. 

With the prospect of resuming work the question now 
arose as to the best method of proceeding; and, as a 
great deal depended upon the success of driving 
through the present headings, it was strongly recom- 
mended that the safest and surest method, that of 
shield-tunneling, be adopted in both headings, although 
necessarily entailing a large expenditure in plant, and 
delay in time for installation. This plan met with the 
company’s approval, and a shield and hydraulic plant 
were designed. As the nature of the material to be 
penetrated beyond the test-pipes was unknown, this 
shield was so made that in passing from rock to soft 
material, or back again to rock, it could be erected or 
taken apart again with a minimum of time and labor, 
so that it might almost be called a portable shield. 
As in both the tunnel-headings there was but one air- 
lock, and as it was inadvisable to remove the air-press- 
ure from the headings, the different parts of the shield 
had to be of such size as could be passed through the 
air-lock doors. This was accomplished by dividing 
the shield transversely, separating the tall-end section, 
or that which overlaps the tunnel, from the cutting- 
edge section containing the working chambers. These 
two sections were, of course, circular, 11 ft. % in. 
outside diameter. The tail-end section was 3 ft. 6 ins. 
long, and the cutting-edge section 3 ft. 8 ins. long. 
Both of these sections were again divided, longitud- 
inally, into four quadrants. The outside shell, in both 
tall-end and cutting-edge sections, was made up of one 
¥-in. and one %-in. steel plates riveted together, and 
at the four quadrant joints, there were %-in. butt- 
straps 12 ins. wide running the whole length of the 
shield and uniting the quadrants and the two sections. 
The middie diaphragm, separating the cutting-edge 
and tail-end sections, was made of two plates, one 
riveted to each of the two sections, and these two 
j lates bolted together with the butt-straps united the 
sections. The cutting-edge section contained two plat- 
forms, one vertical and one horizontal, of the same 
length as the section.* 

To erect this shield the only riveting necessary was 
at the four butt-strap joints in the tail-end section, 
where it was necessary to preserve a flush surface on 
both sides of the outer shell. In the cutting-edge part 
countersunk bolts were used through the butt-straps. 
About 380 %-in. bolts and 160 rivets were used to 
erect the shield. Two doors closing each of the four 
chambers were hung on the vertical platform, 
and were provided with fastenings so that the whole 
face could be easily closed. 

To drive the shield 12 5-in. hydraulic jacks were 
used, designed for a working pressure of 5,000 Ibs. 
per sq. in., or 400 tons on the whole shield. These 
jacks were controlled by two block-valves, one placed 
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on each side of the shield. Each of these block-valves 
consisted of six independent valves all in one compact 
casting, each of which had a pressure and exhaust 
stem. Half-inch XX pipe was used for connecting 
each jack with its valve, and 1-in. hydraulic pipe was 
used for the pressure-main, which was connected with 
the shield block-valves by three swivel-joint connec- 
tions. To furnish the pressure, a very compact little 
pump, designed by Watson & Stillman, of New York, 
was used without an accumulator, the pressure being 
very nicely governed by a steam-regulating valve. 


On Sept. 22 work was resumed on the New York side, 
with a small force of men working days only, to exca- 
vate in the rock an enlarged chamber about 15 ft. 
back from the face, in which to erect the shield. 
This chamber was made circular, about 15 ft. in 
diameter and 10 ft. long. Back from this, the rock 
was taken out in a circular form of about 11 ft. diam- 
eter, for some 14 ft., or enough for about 10 rings of 
the cast iron segments which were here erected in the 
rock, the spaces between being thoroughly. grouted 
with Portland cement. These rings were thus made 
solid in the rock to withstand the thrust of the shield- 
jacks upon the lining. The blasting necessary in this 
work was made as light as possible, but it was not 
without its-effect upon the soft material in the head- 
ing, a considerable quantity of the black mud being 
washed through the bulkhead, while the braces showed 
signs of a heavy strain from the squeezing of the ma- 
terlal. The shield arrived at the works on Nov. 10, and 
the work of erection was immediately begun. The sec- 
tions were lowered down the shaft and taken through 
the air-lock to the shield-chamber. On Nov. 17 the 
shield was all assembled, and riveting the tail-end sec- 
tions was commenced. For heating the rivets in the 
air-chamber a forge was used, with a hood to which 
was connected at the top a 2-in. pipe with a valve 
which extended through the air-lock bulkhead. By 
means of this pipe all the obnoxious gases from the 
furnace were removed from the air-chamber. After 
the riveting was finished, the shield was brought to its 
right position for line and grade, the hydraulic jacks 
and valves put in place, and the necessary connections 
made. On Nov. 24 word was received that the work 
on the New York side was to be pushed with all pos- 
sible speed, and a force was at once organized of 
three gangs, working In eight-hour shifts. More rings 
were built on the ten rings already anchored in the 
rock, until the tunnel-lining was brought within the 
tail-end of the shield. 

The shield was now advanced until it was necessary 
to disturb the bulkhead, the remaining bench ahead 
of the shield being blasted out as the shield pro- 
gressed. The most difficult part of the work was now 
reached, for at the point where the shield entered the 
soft, black mud on top there still remained about 12 ft. 
of hard rock in the bottom, as the dip of this vein was 
over 40° toward Long Island. Blasting had therefore 
to be continued in the bottom pockets of the shield 
after the top had entered the much-softened material. 
As soon as the bulkhead was passed it was with great 
difficulty that the bottom pockets could be kept clear 
of the black slush from overhead. The material had 
become so softened along the rock face that it was 
almost impossible to confine it, and several rushes of 
inflowing material occurred, until finally an open con- 
nection with the river was established, and the tun- 
nel was visited by crabs and mussels, together with 
boulders, old boots and shoes, brick, and tinware, direct 
from the river bottom. Notwithstanding these adverse 
circumstances the work was still progressing, although 
in 45 lbs. of compressed air, which was now escaping 
through the heading and causing a very. violent ebulli- 
tion on the river surface. This upward current of 
air held in check the downward current of water, so 
that no efforts were made to prevent its escape. On 
Dec. 13 the shield finally cleared the rock and was 
now fully entered into the soft; black mud. The main 
difficulty was now surmounted, the work progressed 
more rapidly, and the shield soon reached undisturbed 
material, which was found quite dry and hard. It was 
still the same black mud, with occasiona! lumps like 
charcoal, and numerous nodules like pyrites, which 
glistened like silver in the black, peat-like mud. Mat- 
tocks were used by the men in the working chambers, 
who would clean out these four compartments to 
within a foot of the cutting edge. As soon as this was 
done hydraulic pressure was put upon the jacks, some- 
times to the amount of 5,000 Ibs. per sq. in., and the 
shield forced ahead 16 or 18 ins., enough for another 
ring of plates, the working chambers again being filled 
with the displaced material. On Dec. 24 the last of 
the black mud was passed through, and lying next to 
it, at an angle of 40° towards Long Island, white de- 
composed feldspar was found, containing fragments of 
decomposed quartz charged with sulphuretted hydro- 
= important departure was now made in the method 
of erecting the cast iron lining rings by breaking 
joints with the segments. [In all the fron-lined tunnels 


it has been the established custom to erect the rings 
with continuous horizontal joints. For some reason it 
was thought inadvisable to attempt breaking joints 
with the segments. The writer's experience in the 
Hudson tunnel had shown him the importance of ob- 
taining, in soft, squeezing ground, a perfectly rigid 
tunnel-ring. In a material exerting hydrostatic press- 
ure the tunnel lining is subjected to a resultant strain, 
tending to flatten the ring, or decrease its vertical 
diameter. Any yielding to this strain results both in 
increasing the deforming pressure and in decreasing 
the power of the ring to resist the strain. 


In a lin- 
ing erected with continuous joints the rigidity of the 
ring js dependent upon the bolting in the horizontal 
joints. At the Hudson River tunnel a ring of plates 
were bolted together lying flat on the ground, the 
plates all brought to a true circle, and the two 1%4-In. 
bolts in each joint well tightened. Upon raising this 
ring with a derrick, so that it stood erect, the ring was 
flattened 3 ins. by its own weight. At the East River 
tunnel a similar experiment was made; two rings of 
plates were bolted together, breaking joints, one ring 
being revolved two holes. These two rings were then 


raised upright, but no flattening could 


be detected. 
By means of a turnbuckle a measured 


strain was 
now brought upon the rings along the vertical diam- 
eter. At 16,000 Ibs., the vertical diameter was short- 
ened 4% In., the flanges of the plates cracking where 


the turnbuckle was attached. In these two instances 
there was, of course, a great difference in the size of 
the rings, those in the Hudson tunnel being 18 ft. in- 
side diameter, while those in the gas tunnel were only 
10 ft. 2 ins. inside diameter. 

Aside from the rigidity gained, breaking joints has 
proved much the better in other ways. With continu- 
out joints, two things are apt to occur: (1) The joint- 
face where two rings meet may become slightly 
warped; that is, all points on this face of the ring 
will no longer lie in the same plane. This may be 
caused by: carelessness in allowing dirt to get into 
the joints between the rings. When this once occurs 
the warping increases with every additional ring till 
true joints can no longer be made. (2) The rings may 
be erected so as to depart gradually from a true circnu- 
lar form. This latter case is imposs'ble where the 
joints are broken, and, in the former instance, by 
breaking joints, the error is divided and distributed 
around the ring until it disappears. 


On Jan. 16, 1894, the end of the soft seam was 
reached with the shield, and rock was again entered 
after having passed through 98 ft. of soft ground. 
This rock resembied slightly the rock on Blackwell’s 
Island. It was in a much shattered condition, with 
many loose heads and small, soft veins. As this mate- 
rial required support in the heading and a permanent 
lining, and as, in its present condition, there was no 
assurance that it might not again pass into soft mate- 
rial—shield tunneling was still continued. Small ma- 
chine-drills were set up in the four working chambers 
of the shield upon arms bolted to the vertical platform, 
and the rock was drilled and blasted just ahead of the 
shield. The progress of 4 ft. per day was made in 
this material, of which there was about 6 ft. The 
rock then became much more solid, with a roof 
that was self-sustaining, and arrangements were made 
for removing the shield. On Feb. 18 the work of remov- 
ing the shield was begun, and two days later every- 
thing was ready for the regular rock-tunnel work in 
the heading, the shield having been taken apart and 
removed in that time. 

At about the time that shield tunneling was being 
discontinued at New York, it was being installed ab 
Long Island. An entire duplicate plant had been or- 
dered for this side, for, although it had been originally 
intended to use one shield for both headings, it was 
later deemed advisable to provide a shield for each 
heading, so that there might be no delay, should soft 
ground be met in both headings at the same time. In 
passing through the soft seam at Ravenswood with the 
shield, no especial difficulties were met. The material 
proved to be a mass of soft rock fragments, boulders 
and cinder-like stones imbedded in soft, green chiorite. 
About a month was consumed in passing through this 
seam, removing the shield, and prolonging the cast 
iron lining well into the rock on both sides of the vein. 
With both tunnel headings now in rock, remarkably 
rapid progress was made, and as progress now had be- 
come of great importance to the company, a liberal 
bonus, arranged on a sliding scale, was given the fore- 
men for work done over stated amounts. Up to the 
time of the headings meeting an average progress of 
69 ft. per week was made, while in rock, on both the 
New York and Long Island sides. The record week of 
the work, was the one ending June 27, when at Ravens- 
wood 95 ft. was driven, while on the New York side, 
the heading was advanced 101 ft., making a total for 
the week of 196 ft. of tunnel driven. Soon after the 
rock tunneling had been resumed on the New York 
side, this heading reached Blackwell’s Island, and the 
troubles on this aide were over, But at Ravenswood, 
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with the beading in white limestone, there was every 
to expect further soft seams where the rock 
should change to the granite gneiss of Blackwell's Isl- 
and These expectations were not disappointed, for 
ifter through 350 ft. of the limestone, and 
when within 200 ft. of Blackwell's Island, a soft seam 
was met, and alr-pressure had to be once more used 
in the heading. As this seam was but 14 ft. in width, 
and presented no especial difficulties, the tunnel was 
carried through it without using the shield, the cast iron 
segments being erected under a timber roof. Gneiss 
was encountered on the other side of this soft vein, 
which brought with it the assurance that the last of 
the soft ground had been passed. On May 16 a serious 
and delay was caused by a fire which destroyed 
the New York works. The fire started in an adjoining 
plenle ground, containing many light frame structures, 
which caused so fierce a conflagration that it was im- 
works. This caused a delay of 
three weeks in the time of the tunnel’s completion. On 
July 11, 1804, the remaining 15 ft. of rock between the 
headings was blasted away, thus opening the pioneer 
tunnel under the East River, two years from the time 
when ground was first broken. Some weeks were 
spent in clearing up and shutting out the water in the 
wet places. <A 3-ft. gas main was now laid through to 
New York, and in Oct. 15 gas was delivered into the 
city, accomplishing the purpose of the tunnel. 
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CHIGAGO MAIN DRAINAGE CHANNEL. 
VIL. 
Section I. Willow Springs Division. 

This section has been in the hands of two con- 
tractors since work was begun. On July 13, 1892, 
the first contract was awarded to Alfred Harley, of 
Chicago, at 27 ets. per cu. yd. for glacial drift, 88% 
ets, per cu. yd. for solid rock, and $1.38714 per cu. yd. 
for retaining wails. The river diversion work was 
to be done first, according to the contract, but up to 
Sept. 1, 1803, very little had been done. Mean- 

Sections 2 and 4 hhad been taken from the 
contractors, and nothing was being done on the river 
diversion work on As it was im- 
portant that this work should be completed imme- 
diately, the Sanitary District decided to do it by day 
labor, especially as at that time an army of unem- 
ployed were clamoring for work in Chicago, to whom 
the opportunity for employment would be a godsend. 
An agreement was entered into between the Sani- 
tary District and Alfred Harley for Section 1, and 
MeArthur Bros. for Sections 2 and 4, whereby they 
were to act as agents for the district, supplying all 
and superintending 
the work for a convmission of 15% on the cost of the 
work from Chicago were thus 
g.ven work in large numbers, but it proved very ex- 
pensive to the District, costing about 8614 cts. per cu. 
ya. for glacial drift excavation. In a report on the 
work Chief Engineer Isham Randolph said: 


This work may be 


while 


those sections. 


necessary tools and equipment 


Unempioyed men 


regarded as an object lesson, 
clearly demonstrating from an economic standpoint 
the unwisdom of entering into any arrangement for 
carrying on the construction work of the District by 
the direct employment of labor. 


While this work was going on, the contractor for 
Section 1 had done little or nothing on his contract 
proper, and as at the beginning of 1894 there 
seemed little prospect that he would do ‘better, the 
Board of Trustees declared the contract forfeited 
Feb. 10, 1804. Some changes were made in the 
length of the and other features of the 
work, and the work was readvertised, the bids being 
opened April 18, 1804. The lowest bidders were the 
Johnson & Bradley Co., who bid 3944 cts. per cu. 
yd. for glacial drift and S38 cts. per cu. yd. for solid 
rock, ‘The total amount of their bid was $1,141,107. 
On May 23 the Board of Trustees awarded the con- 
tract to Griffiths & McDermott, the next lowest 
bidders, it being considered that the financial ability 
and experience of the Johnson & Bradley Co. were 
not such as would warrant the contract being let to 
them. It should be stated in this connection that 
this action was opposed by two members of the five 
composing the Committee of Engineering and Fi- 
nance, who submitted a minority report recommend- 
ing that the contract be let to the Johnson & Brad- 
ley Co. Indeed an injunction was secured by this 
compiny forbidding the Board of Trustees to let the 
contract to Griffiths & MeDermott, but this was 
dissolved and the contract with the last named 
firm was signed June 6, 1894, 

The total amounts of material to be excavated on 


section 
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Section 1, according to the latest estimates, are 
1,348,406 cu. yds. of glacial drift and 536,024 cu. 
yds. of solid rock; 174,635 cu. yds. of the glacial 
drift being river diversion work. The prices at 
which Griffith & MeDermott are doing the work 
are 42.9 cts. per cu. yd. for giacial drift, 80 cts. per 
cu, yd, for solid rock and $2.90 per cu. yd. for re- 
taining wail. As stated in the description of Section 
A, a large amount of hard material was taken from 
Section 1 to fill in the trestle levee across the marsh 
between the river diversion and main channels on 
Section A. 

Fig. 31 is a plan of Section 1 made early in 1895, 
which shows the arrangement of the tracks and in- 
ciines for handling the glacial drift. Owing to the 
irregularity of the ground adjacent to the channel it 
was found impracticable to use inctines until a level 
‘berm had been made for them by locomotives and 
cars. The first work of the contractors was there- 
fore to take out the glacial drift with steam shovels 
and haul it to the berms and a‘so to the trestle 
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these incline conveyors is exactly like that on Sec- 
tions M and L. An open end car is hauled by a 
winding engine to the top of the incline, where it 
runs onto a tipple, which revo:ves and allows the 
load to slide out. ; 

The two wooden inclines are used in handling 
giacial drift and the two iron inclines for handling 
rock. Fig. 32 shows the arrangement of the in- 
clines and track system for the rock work, and also 
plans of the two derricks carrying the air-hoists 
used in loading large rocks. One incline with its 
system of tracks works west and the other east, the 
two completing the excavation as they proceed. Re- 
ferring to the iHustration, it will be seen that the 
“ars are loaded at the face, hauled by mules along 
the tracks a, b, ¢, ete., to the turntables, where they 
are turned onto the incline tracks, hauled to the top 
and automatical'y dumped by the tipple arrange- 
iment. A reversal of this process brings the empty 
cars back to the face. It may be stated at th's 
point that this is the only instance on the Drainage 


Section, I. 


j 
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DRAINAGE CHANNEL: Griffith & McDermott, Chicago, Contractors. 


levee. Five locomotives and about 80 cars of about 
6 cu. yds. capacity were used in this work. The 
plan, Fig. 31, shows plainly the arnangement of the 
tracks and the methods of operating the shovels. It 
will also be noticed from this plan that the crose- 
section of the channel changes from 202 ft. to 160 ft. 
wide on the bottom, or, in other words, that the 
earth channe! stops and the rocn channel begins on 
this section. The first retaining wall work also 
occurs on this section. 

The glacial drift overlying the rock is very hard 
to excavate. It consists of a tough gravelly soil 
interspersed with a profusion of ‘boulders varying 
from 1 ft. to 10 ft. in diameter. Hardly any of it 
can be excavated by steam shovels without blasting. 
Four Bucyrus special contractors’ shovels are used. 
The following records taken from the report of the 
Superintendent of Construction show the output of 
these shovels for several months. 


;—Sept., "84.—, ,—Oct., "94.—, ,—Dec., ’94.—, 





Ave. cu. Ave. cu. Ave. cu. 
No. of 2 yds. 39g yds. = 
shove: Shifts. shift. Shifts. shift. Shifts. shift. 
SUS ssideues oe 433 3 567 + oe 
ie 4s <a 630 12 350 28 468 
RED: «Sana sew 413 35 514 29 469 
TER cau dioden ee 336 50 444 36 492 


In November, 1894, the four shoveis worked 97 
ten-hour shifts and excavated an average of 500 cu. 
yds. per shift each. In January, 1895, the four 
shovels worked 103 shifts and excavated 215 cu. 
yds. per ten-hour shift each. The comparatively iow 
average in January was due to the very cold weather 
and frozen ground. 

As soon as a level berm had been graded by the 
locomotive and cars, inclines much similar to those 
used on Sections M and L were constructed. These 
are ‘all trussed structures, two being built of wood 
and iron and two of iron alone, and are mounted 
on trucks so that they can be moved along the berm 
of the canal. The top chord of the incline carries 
the tracks and has an inclination of about 30° 
from the horizontal. Each incline has an inclined 
trestle approach, which consist of short king post 
spans supported on trestle bents, which in turn rest 
on greased timbers so that they may be slid along 
as the work proceeds. The method of operation of 





Channel where the traveling incline and tipple are 
used for handling rock. 

The cars used are made of steel, and are open at 
the forward end to allow the load to slide out as the 
tipple revolves. As will be seen from the plan, Fig. 
32, there are nine tracks, and one ear is used for 
each track. The loading is done by hand for ail 
mater.al that can be handled with a shovel or by a 
single man. For handling the larger stones a sys- 
tem of air-hoists is used. Fig. 33 shows the location 
of these hoists, the boiler, air-compressor, ete. The 
booms swing in horizontal circles and the hoist may 
be moved back and forward along the boom, being 
suspended from a trolley. In this manner any point 
on the working face can be easily covered. There 
are four hoists in the plant, two to each working 
face, and each ‘thas a cylinder 8 ft. long and 12 ins. 
in diameter. They are supplied with air from the 
compressors on the framework as shown. These 
compressors, one of which is an 18 x 24-in. piston 
intet Ingersoll-Sergeant and the other a Rand, also 
supply the air for the rock drills. 

The manner of working the ruck face needs but 
little explanation. A series of holes are drilled par- 
allel to the face and transversely across the channel 
and the rock blasted out. A force of between 30 
and 35 men is then distributed along the face and 
the cars loaded by hand and by the air-hoiste. 
When the work was visited by a representative of 
this journal, six men were being used to operate the 
hoists on each face, this force changing from one 
air-hoist to the other. The right-hand hoist would 
be worked unti! all the large stones convenient to ac- 
cess ‘were taken out, when the hand laborers would 
be set at work cleaning away the chips and small 
stones until more of the larger stones were laid bare. 
Meanwhile the operator would go to the left hand 
hoist and clean out the large rocks there. By this 
method the laborers were kept busy on small stones 
without delays to move the ‘heavy rocks. Two sets 
of chains and grab-hooks’ were used with each 
hoist, two men taking care of each 6et. 4 This 


aliowed the hoist to travel from the face-to the car 
with the minimum delay for fastening and unfasten-” - 


ing the chains. While the hoist was traveling to - 





July 11, 1895.) 


© car; one pair of chainmen were making fast toa 
rock on the face, and while the hoist, having de- 
»osited its load in the car, was returning to the 

.ce, the second set of chaimmen iwere unfastening 

eir chain from the deposited load and getting it 
back to the face to attach another stone. One man 
vperated the hoist and one man took care of the 
rope iby which the boom was swung atid the trolley 
moved along the boom. Generally one or two, men 
romained on the face to loosen the stones and assist 
‘a fastening the chains when needed. Thus far not 
enough material has been handled with this system 
-o enable any very useftil figures of its capacity to 
be given. Such figures will be given in a future 
article. 

The section is very well equipped with shops, 


FIG. 32. PLAN SHOWING ARRANGEMENT OF AIR HOISTS, 
TRACKS AND INCLINES FOR EXCAVATING ROCK. 


pumping stations, water tanks, and all similar 
plants necessary for the convenient and effective 
prosecution of work. Each of the pumping stations 
is provided with a 100-HP. boiler, an 80-HP. en- 
gine and a 12-in. centrifugal pump. In addition to 
this stationary pumping plant each shovel has a 
steam jet pump, and a 6-in, centrifugal pump, with 
an engine and boiler to drive it, has been mounted 
on a flat car which is run from one point to an- 
other as occasion demands. The blacksmith and 
machine shop is provided with a drill press, steam 
hammer, engine lathe, and various smalter too!s. To 
provide water for the various purposes, a water 
main, supplied from the Desplaines River by two 
4x6 x4in. Snow pumps, runs the entire length of 
the section. 

We are indebted to the Griffith & McDermott 
Construction Co., the contractors on this section, for 
the plan from which Fig. 31 has been prepared and 
for much information regarding the method of con- 
ducting the work, and to Mr. Chas. W. Melcher, of 
the Ingersotl-Sergeant Drill Co., for the drawing 
from which Fig. 33 has been prepared. 





STEEBL FRAMEWORK FOR MINNBAPOLIS, 
MINN., COURT HOUSE ROOF. 
(With inset.) 


The designing of the stee! framework of roofs, and 
especially of irregular roofs much broken with 
gables, towers, chimneys, etc., involves problems in 
economical structure and manufacture which are, in 
their way, fully as important as any encountered 
in steel building design. As a rule, these problems 
are not of eminent difficulty, and probably for this 
reason little mention is made of them in the current 
literature relating to structural design. They con- 
tain factors, however, which by proper or improper 
treatment make all the difference between good and 
bad design, or perhaps in many cases ‘between suc- 
cess and failure to secure a contract, and for these 
reasons deserve to be looked after carefully. 

In our issue of Dec. 20, 1894, we published a per- 
tinent article on the design of the various hip and 
valley angle connections which occur in irregular 
roof work, and we supp:ement that article this week 
with some hints of a more general character regard- 
ing the design of the trusses, purlins, jack rafters, 
ete., in similar work. The particular work illus- 
trated is a design for one side of the Minneapolis 
Court House roof, which was submitted by the Gil- 
lette-Herzog Mfg. Co., of Minneapolis, Minn., and 
accepted by the Board of Commissioners. 

Fig. 1 is a skeleton plan of the roof, with the T- 
bare to which the roof covering is attached omitted 
for the most part to avoid confusion. As will be 
seen the plan is decidedly unsymmetrical. Not only 
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do the main features of the different sections of the 
roof differ, but the various dormers, towers, etc., are 
quite irregular in style and dimensions. With the 
architect’s drawings showing the location of the 
walls and columns, and the location, size and style 
of the different roof features, the problem was to 
design a framework adequate to the demands of the 
specifications in strength, workmanship and adapta- 
bility to its purpose, and one which could “be con- 
structed at the smallest cost. 

The first step was to secure uniformity to as great 
an extent as possible, not only between different 
trusses but between individual mentbers of dissimilar 
trusses, and also by adopting a truss type applicable 
to all dimensions of trusses. In other words, if two 
or more trusses could be made exactly alike, shop 
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work and drawing were saved; and if trusses as a 
whole could not be made alike, even then a certain 
amount of shop work and drawing was saved by 
making the dimensions of single members common 
to as many trusses as possible. Further, by keeping 
to a common type of truss, a standard style of con- 
nections and a standard system of erection could be 
used. 

A modification of the Fink type of truss was 
adopted, as is shown in Figs. 2 to 9, inclusive, and 
it was also planned to make use of the columns as 
intermediate supports wherever possible. The 
trusses were, therefore, designed to rest on the walls 
at their ends, with their strut and post members 
supnorted on the intermediate columns whenever 
possibie. The manner in which the various requis- 
ites just noted were attained is shown by Figs. 2 to 
13, inclusive. For example, in trusses 14, 15, 16 
and 17 there is a ceiling load to be carried at differ- 
ent elevations the whole length of the truss, with 
only one intermediate column support, while the 
trusses, on either side of these four, have two 
column supports and only a partial ceiling load. It 
will be observed, however, that the three groups of 
members into which each of these trusses is divided 
are identically the same, so far as center lengths of 
the members in corresponding groups are concerned, 
and the same thing is true of the three trusses 10, 20 
and 21, which rest at one end in the smokestack. 
Thus these 12 trusses, which are in reality very 
different as to their duties and means of support, 
are, as far as center lengths are concerned, covered 
by a single series of calculations. By following 
through the other trusses, the same governing prin- 
siple of uniformity will be observed. 

Turning to the smaller members of the roof, it 
will be seen that the main trusses carry at each 
intermediate truss point along the rafters lines of 
12-in. and 15-in. channel purlins. These purlins in 
turn carry 8in. channel jack rafters, running par- 
allel with the trusses, and spaced so as to divide the 
space between any two trusses into three equal 
parts. The top flanges of the jack rafters are in the 
same plane as the top surface of the main truss 
rafters, and carry 2% x 244,x 5l,-in. T-bars spaced 
18 ins. ec. to c. It will be noticed that ali the strut 
members of the main trusses to which the puriins 
are attached are perpendicular to the raftere which 
they support, so as to obviate the use of shims 
between the top flanges of the purlins and the 
bottom flanges of the jack rafters. Channels and I- 
beams are used wherever possible, because of the 
low price of these shapes at the present time. 

In calculating the stresses in the different mem- 
bers of the roof the weight of the roof material 
was taken as 12 lbs. per sq. ft. and the dead load 
as 60 lbs. per sq. ft., or altogether a load of 72 Ibs. 








per sq. ft. of roof surface. The wind pressure was 
assumed as 36 Ibs. per sq. ft. of vertical projection 
of roof. With these loads and the simple type of 
truss used, all calculations were easily and rapidly 
made by graphics. The extent to which uniformity 
of the trusses reduced the work of calculation will 
be seen at once by preparing for truss 14, Fig. 6, a 
right and left wind diagram and a load diagram for 
each of the three divisions b ¢ d; b d f e, and ae f; 
and aoticing with what slight modification these dia- 
grams will answer for the other trusses, Figs. 2 to 
8, inclusive. 

In connection with these general features there are 
one or two matters of detail to which attention may 
be called. The first of these is the 
porting the point of 
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FIG. 33. SKETCH SHOWING CONSTRUCTION OF AIR HOIST APPARATUS Fr 
FOR LOADING LARGE ROCKS 


with the main towers, Fig. 10. In the two emall 


towers, Figs, 12 and 13, the members for tying the 
hip trusses are arranged to run in the same plane as 
the tower roof, and do not extend across the tower 
to obstruct the space for stairways. The whole roof 
has ‘been arranged to prevent any thrust coming onto 
the masonry. In ordinary steel skeleton construc- 
tion for the body of the building of course this 
thrust can be provided for by properly bracing the 
outside columns below the roof, or in other ways; 
but in the roof under consideration this was not 
possible, as no outside columns were available. All 
main trusses were therefore provided with friction 
plates in the walls, and the jack-rafters were tied to 
the main trusses by angles so that no thrust came 
upon the walls from them. (Fig. 1.) The trusses 
for the towers were provided with nests of friction 
rollers at one end. It may be noted also that the 
lateral rods tying together alternate pairs of trusses 
pass through the webs of the channel jack rafters, 
vblong holes being punched in them for that pur. 
pose. 

The drawings show various other details of in- 
terest which need not be mentioned here. The prin- 
cipal feature emphasized by the illustrations, how- 
ever, is the governing principle of uniformity upon 
which the framework was designed. We are in- 
debted to Mr. Frank J. Liewellyn, Vice-President 
and Chief Engineer of the Gillette-Herzog Mfg, Co., 
for the matter from which our illustrations have 
been prepared. 


_ 


The specifications for the 50 miles of road improve- 
ment in Morris county, N. J., noted in our issue of 
June 6, provide for three classes of work—namely, tel- 
ford paving and 6-in. and 4-in. macadam paving. The 
telford paving is to have a foundation course of large 
stones, laid on their broadest sides, and covered with 
2% ins. of 2%-in. broken stone, 1% ins. of 1%-in. stone 
and a finishing course of screenings. The 6-in. ma- 
cadam will -be composed of a 4-in. bottom course of 
2Yin. stone, a second course of 2 ins. of 1%-in. stone, 
with such binding material as the engineer may ap- 
prove, and a %-in. top course of clean screenings, 
watered and rolled until a wave of water flows before 
the roller. The 4-in. macadam paving will have a 
bottom course of 2% ins. of 2%-in. stone, a second 
course of 1% ins. of 1%in. stone, and a %-in. top 
course of screenings. The roller is to weigh not less 
than 5 tons in a width of 5 ft. The bottom course 
may be of any hard and durable stone, the other 
courses and screenings must be of hard and tough 
stone. Mr. Wm. E. King, of Landing, N. J., is the 
County Engineer, and Mr. J. ©. White, of Morris- 
town, N. J., is Clerk of the Board of Freeholders. 
Contracts for the work were to be opened on June DB, 
but the opening was postponed and several additional 


roads were included and the opening is now announced 
for July 16. 
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We advise the secretary of every engineering so- 
ciety which boasts an engineering library to sit 
down as soon as this copy of Engineering News 
reaches him and forward to the Secretary of the 
New York Aqueduct Commission the formal appli- 
cation of his society for a copy of the report just 
issued and reviewed on another page of this issue. 
This handsome and costly volume contains matter 
which makes it of great value as a work of refer- 
ence for engineers, and it is of so little interest to 
those outside the profession that it is to be hoped 
that the engineering libraries of the country, at 
least, may be supplied from the small edition which 
has been printed. 


igiclaecsSicdacanial 

The tunnel of the East River Gas Co., from 
Ravenswood, Long Island, to East 71st St., New 
York city, wnder the East River and Blackwel!’s 
Island, was described and illustrated in our issue of 
March 1, 1894; but some interesting features in con- 
nection with its construction have been recently 
described in a paper before the Boston Society of 
Civil Engineers, by Mr. Walton I. Aims, Jr., who 
was Superintendent of the work, and we reprint Mr. 
Aims’ paper elsewhere in this issue. 

The experience in this tunnel furnishes about the 
only precedent in the annals of engineering of the 
use of shields in a tunnel passing from rock to soft 
material and vice versa, How to proceed whem the 
tup of the cutting edge is in soft mud, and blasting 
has to be done in front of the lower part ofthe cir- 
cumference, is a problem which may well puzzle an 
engineer, and its successful solution at the East 
River tunnel speaks much for the ability of those in 
charge of the work. The use of broken joints in the 
east iron lining is an innovation ‘which should have 
the attention of every engineer who has: to use such 
linings in tunnel work. Mr. Aims points out that 
the ordinary cast iron lining depends solely on the 
strength of the longitudinal joints to resist forces 
tendimg to deform the ring; and he, therefore, sub- 
stituted broken joints. While this doubtless in- 
creases the strength of the lining against forces 
tending to flatten it, the fact should not be over- 
looked that in tunnels of large size any lining 
yet used, of either iron or masonry, can inter- 
pose but a emal] resistance to forces tending to 


flatten it. A ring of tunnel lining is intended to act 
as a continuous arch and unequal pressures cause 
an effect like weakening the abutments of an ordin- 
ary arch. A cast iron lining has not sufficient thick- 
ness to support any considerable bending strain. 

Other points of interest in connection with this 
tunnel were the assembling the shield inside the air 
lock, the parts being taken through the lock; and 
the use of the shield in driving the tunne! through 
G5 ft. of rock, compressed air drills, mounted on the 
shield, being used. The air pressure used on ‘the 
work reached 52 Ibs. at times, a higher pressure 
than has ever before been used on work curried out 
by the plenum-pneumatic process, 

The address of Dr. Louis B. Duncan, the Presi- 
dent of the American Institute of Electrical En- 
gineers, at the Niagara Falls meeting of that 
society, is abstracted at length on another page of 
this issue, and is especially notable, as it gives the 
most sensible statement of the possibilities and 
probabilities concerning the much-talked-of substitu- 
tion of the electric motor for the locomotive on 
steam railways that has yet appeared from any 
electrical engineer. We have grown accustomed 
to a display of fireworks whenever an electrician dis- 
cusses the question of electricity vs. steam; hence it 
is most refreshing to hear Dr. Duncan candidly 
stating that heavy freight traffic is now handled on 
steam railways at so small a cost that it is quite 
useless to hope to make a saving by the substitu- 
tion of the electric motor. For through passenger 
traffic, too, Dr. Duncan does not consider the pros- 
pects of the electric motor by any means flattering; 
a fact which wil doubtless surprise those who 
have been in the habit of believing the representa- 
tions made by promoters of hundred-mile-an-hour 
air-line electric railways. 

As to the actual field in which the electric motor 
can compete with the locomotive, Dr. Duncan’s 
idea, summed up in fewest words, is that (1) it might 
possibly pay to operate passenger trains on a four- 
track road by electricity, running the local pas- 
senger trains on the freight tracks at freight speeds; 
and (2) that short branch lines, with heavy pas- 
senger traffic and little freight traffic, can be profit- 
ably changed over to electricity. 

We wonder if Dr. Duncan realizes what a very 
small mileage of four-track road there is in the 
United States. It amounts, all told, to 670 miles, 
according to the Interstate Commerce Commission’s 
figures, and the New York Central line and the 
Pennsylvania main line constitute the bulk of this. 
Dr. Duncan himself says that these two roads haul 
so many foreign cars that it is doubtful whether the 
express service could be well handled by electricity, 
and with these two: lines excluded from considera- 
tion, the four-track road proposition has little to 
stand upon. 


Perhaps we may reach a clearer idea of where the 
debatable ground between steam and electricity lies 
by considering first the simpler question, What kind 
of a train will it pay to haul by electricity? Dr. 
Duncan admits that the modern freight train is now 
handled at less cost than it could be handled by an 
electric motor, and we believe the same rule applies 
to the hauling of a long train of sleeping or parlor 
cars, or even of day coaches. In other words, when 
you can give a locomotive a full train to haul, it 
can do the work at less cost than an electric motor. 
But now let us go to the other extreme, and take 
the average local passenger train of two or three 
cars, and carrying anywhere from 5 to 50 pas- 
sengers. A single electric car would do the work of 
such a train at probably one-third the expense for 
train crew, and, perhaps, as great a reduction in the 
cost of motive power. The average number of pas- 
sengers carried in a passenger train in the United 
States is only 42. So far as the expense of conduct- 
ing transportation is concerned, therefore, the elec- 
tric motor could compete with the locomotive for 
passenger traffic over a very wide field. On the 
other hand, the branch lines, which have this Eght 
passenger traffic, have, as a rule, too little traffic to 
pay the interest on the cost of electric equipment. 
The probtem for the engineer to solve in each .par- 
ticular case, therefore, is: Will the reduced operat- 
ing expenses. due to the equipment of this branch 





with electricity be sufficient to pay a profitable rat. 
of interest on the capital required for electric equiy 
ment? 





Two cases have recently ‘been reported 0: 
interference with electric signals on a steam railwa 
by the ground current from an electric trolley Ku 
One case was at Ashland, Ky., and the otber was a 
Chicago, Ll., and was reported in a paper by M: 
G. W. Thayer, at the annual meeting of the Raj! 
road Telegraph Superintendents’ Association, be’) 
at Montreal, last month. Particulars are wanting 
with reference to the first case; but in the second ; 
is stated that a Hall signal, operated on a track 
circuit on the Chicago & Northwestern Ry., wou)! 
go to danger on the approach of the trolley car ani 
remain there until the car had passed and gone on 
some distance. The author of the paper thought it 
tkely that this really did not introduce ay 
element of danger to trains, as a pair of 
wheels entering a section would probably short 
circuit both the ‘battery current and the stray 
current, thus throwing the signal to danger, but 
was not certain that it would do this invariably 
If electric railways are to continue to use the single 
troHey system, an argument is thereby furnished) 
for the operation of steam railway electric signals 
by a wire circuit, instead of a track circuit. It was 
noted on the Chicago & Northwestern that signals 
operated on a wire circuit were not affected by the 
trolley currents. 





We reprint in another column one of the papers 
presented at the International tkailway Congress, 
now in session in London, which carries probably as 
much information of value to American railway 
officers as any paper presented at the Congress. 

The paper treats of the methods employed in hand- 
ling freight in the yards and stations of English 
raikways; and the efficiency wnich has been ob- 
tamed in handling an enormous volume of mer- 
chandise freight, with room for terminals greatly 
restricted, is highly creditable to English railway 
managers. In this country the very Jong haul of a 
large proportion of our freight, coupled with the 
cheapness of land for terminal purposes in the ear‘y 
years of raitway operation, has caused chief atten- 
tion to be paid to the problem of reducing the cost 
of hauling freight on the road. It is only with.n 
recent years, that the problem of handling a great 
volume of freight at terminals in the most economi- 
cal manner has become pressing in this country; 
and we have as yet hardiy essayed the task of 
handling such traffic in the smallest possibie space 
and releasing a part of the large area of expensive 
land now occupied for freight handling purposes in 
every important city. Engtish practice in the hand- 
img of freight is notable for its extensive use of 
power cranes, and for the promptness with which 
merchandise traffic is handied in and out of the great 
freight warehouses. The superiority of the Amer'i- 
ean freight car for handling long-distance traffic, es- 
pecially where bulk freight is concerned, is generally 
admitted, but there is much reason to believe that 
the small “goods trucks” of the English railway sys- 
tem are well suited to handling the high-class mer- 
chandise, short-haul freight, which furnishes a ‘arge 
proportion of the traffic on English railways. 








An engineer is wanted for the new East River 
Bridge, which is to conuect New York with Brook- 
lyn, and the Commissioners in charge of the work 
state that a multitude of applications for the pos)- 
tion have been received. It is far from strange that 
this should be the case, for the structure will be one 
of the great bridges of the world, and its engineer, 
if he does his duty, will not only earn a handsome 
salary for several years, but will make for himself 
a wide and valuable reputation. It is to be hoped, 
however, that the numerous applications for the posi- 
tion may not cause the Commission to cheapen the 
engineer’s services, or to allow the price asked by 
an engineer for his services to influence them in the 
selection. Apparently this will not be the case, for 
one of the Commissioners, in a newspaper inter- 
view recently, said that the Commission recognized 
the weight of responsibility resting on the engineer 
of this structure, and desired to appoint the, best en- 
gineer available, no matter how large a sum his ser- 
vices might cost. : 

This is in refreshing contrast to the sentiment ex- 
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Frank J. Llewellyn, Chief Engineer. 
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pressed in a letter just received by us from a coun- 
try town in Florida, in which the writer, who is the 
Chairman of the Board of Water-Works Trustees, 
asks for the address of concerns which draw up 
plans and specifications for such water-works free 
of charge. “We have very little money to spend,” 
says he, “and do not feel that we can afford to pay 
anything for pians and specifications.” 

The fact that a competent engineer cam make. a 
little money go much further than it would go without 
his advice and aid is one which the general public is 
slow to comprehend. The average man congratu- 
lates himself on the dollars he saves by dispensing 
with an engineer’s services, and knows nothing of 
the dollars lost in exorbitant prices paid or work 
poorly executed. 





eineuteibantite 

The state of Massachusetts is to be congratulated 
on the prospect that one member of the Board 
charged with the duty of creating her new metro- 
politan water supply is to be an engineer, and 
further on the probability that Mr. John R. Free- 
man, M. Am. Soe. C. E., will fill the position. The 
nomination of Messrs. Sprague, Evans and Whipp‘e 
by the Governor was reported in our issue of June 
27; and on July 5 the Executive Council confirmed 
the nominations of the first two gentlemen; bub re- 
jected Mr. Whippie’s nomination, on the ground, we 
understand, that one member of the Board 
shou!d have been an engineer. The Governor, there- 
upon, nominated Mr. Freeman for the position, and 
there is probably little doubt that he will be con- 
firmed. The new metropolitan water supply is 
one of the greatest public works that has ever been 
undertaken in Massachusetts, and it will be for- 
tunate, indeed, if so able and experienced an en- 
gineer as Mr. Freeman becomes a member of the 
Board which is to have it in charge. 

No state in the Union has done so much 
good work in the carrying out of public works 
through commissions as Massachusetts, and its 
marked success has been due, in no small degree, to 
the fact that in making up such commissions ‘it has 
been the usual rule to select one man with expert 
knowledge. This latest appointment, if confirmed, 
will make six eng:neers of national reputation serv- 
ing on as many commissions in Massachusetts, as 
follows: Mr. Hiram F. Mills, State Board of Heaith; 
Prof. Geo. F. Swain, Boston Transit Commission; 
Albert F. Noyes, Metropolitan Sewerage Commis- 
sion; W. E. McClintock, State Highway Commis- 
sion; Desmond Fitzgeratd, State ‘Topographical 
Survey Commission; John R. Freeman, Metropolitan 
Water Board. Some of these men have he'd the 
positions named for years, all with eminent success, 
while the past records of the newer appointees are 
such as to leave no doubt as to the advisability of 
placing engineers in the highest administrative offices. 

The example of Massachusetts ought to have its 
effect in teaching other states the value of the ex- 
ecutive ability and expert knowledge of an experi- 
enced engineer in making up commissions for the 
conduct of public works. 


The officers of the North River Bridge Co. offi- 
cially deny any intention of relinquishing the charter 
rights acquired by them for bridging the Hudson at 
New York, notwithstanding the rumors to that 
effect which have been circulated. It is true that 
their charter would expire on July 11, unless some- 
thing were done by that time showing the sincere 
purpose of the company to construct the work for 
which they have obtained powers. It is to show 
this intention and to prevent their charter from 
lapsing that work was quietly commenced some time 
ago upon the New Jersey anchorage. The company 
claims that it has expended more money in acquir- 
ing property and has made a beginning upon more 
substantial work than was the case with the New 
York and Brooklyn Bridge enterprise at the same 
period in its existence. The officers of the North 
River Bridge Co. fully recognize the fact that it 
takes time and hard work to raise the $36,000,000 
required; $21,000,000 for the bridge proper and 
$15,000,000 for property and accessories. This is 
an enormous sum of money, and the financiering of 
the bridge far exceeds in difficulty the engineering 
problems presented, unprecedented as these last are. 
According to the financial prospectus now in the 
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hands of the bankers of this and foreign countries, 
it is proposed to issue 10 per cent. first mortgage 
bonds, with 5 per cent. to be paid and 5 per cent. 
allowed to accrue, making a $1,000 bond worth 
$2.000 in 20 years. These bonds would mature in 
150 years, but provision has been made whereby all 
bonds may be redeemed many years before this 
time. A prominent New York firm is said to be 
negotiating for the marketing of these bonds, mainly 
abroad, with every prospect of success. The im- 
portant point in this financial undertaking is to 
satisfy investors that good interest can be earned on 
the capital required; and the officers of the company 
claim that, as the result of careful investigation and 
recent developments in electric traction, they are 
now convinced that the local traffic alone will pay 
mterest upon the cost of the bridge itself, and that 
the through passenger and freight traffic of steam 
railways will follow later. The “down town” loca- 
tion of this bridge, on a line with 23d St. and about 
three miles below the proposed crossing of the New 
York and New Jersey bridge, is regarded as being 
peculiarly favorable to the development of local 
traffic across the bridge. 
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CONCERNING THE COST OF SHIP-CANALS. 

The North Sea and Baltic Ship-canal has the re- 
markable record, among enterprises of its class, of 
being built within its original estimates of cost and 
of having the smallest cost per mile of any ship-canal 
thus far built. There are only four important ship- 
canals in existence, if we do not include under this 
head improved commercial entrances to old ports, or 
dredged channels of comparatively short lengths 
creating new ports for ships of deep draft. These 
four are the Suez, Corinth, Baltic and Manchester 
eanals. And between these canals it is difficult to 
make any fair comparison of cost per mile, owing to 
the very dissimilar natural conditions in each case, 
and the very different financial and political prob- 
lems involved in their construction. But it is inter 
esting, nevertheless, to make this comparison, and 
to gather from the work recently done in connect- 
ing the Baltic and the North Sea some pointe bear- 
ing upon projects of a like nature now being pro- 
moted elsewhere. 

Compared by dimensions and cost, the four great 
canals referred to approximately stand as follows, 
up to the dates of their several openings to traffic: 


Time ,—Normal dimensions.—, Total 

: Total ofex- Least Least Least Deepest cube ex- Total Cost 

Name. I’gth, ecut’n, bot. surf. depth, cutting, tracted, cost per mile 
‘ miles, years. width,ft. width,ft. ft. ft. cu. yds. atopen’g. atopen’g. Materials 
Suez ........ 90 10 72 190 26 85 900,000,000 $93,000,400 $1,033,000 Sand. 
Corinth osdas enn 12 72 iw 28% 20 19,900,000 15,000,000 4,057,000 Rock, earth 

MUM nc aaes 72 , 00,000,004 37 ; sand. 
Manchester... 35% 7 120 172 26 ) Fo Ooo oun e000 fon ee 





Bill No. 457, lately passed by the Legislature of 
Illinois, and vetoed by the Governor, furnishes au 
example of the facility with which the promoters of 
quixotic schemes often secure the sanction of leg’sla- 
tive bodies. This bill proposed on its face to com- 
mit the state of Illinois to the construction of a 
waterway, 14 ft. in depth, from Lake Michigan, via 
the Despiaines and Llinois rivers, to the Mississippi 
River and on to the Gulf of Mexico. In connection 
with this project the Chicago Drainage Channel was 
to be duly considered in relation to its uses “as a 
harbor for shipping, and also for ocean vessels, in 
accordance with such plans for connecting the lakes 
with the ocean as may be projected by the Commis- 
sioners of the United States.” Reading between the 
lines, however, the real purpose of this bill seems to 
have been to secure the appointment of a “Commis- 
sioner of Waterways,” who was to receive a salary 
of $500 per month for two years, and whose duty it 
would have been to expend the ‘balance of an appro- 
priation of $25,000 as he saw fit. The only merit in 
the whole bill lay in the proposition to examine and 
survey the Illinois River, with a view to ascertain to 
what extent it could be improved for navigation; but 
this has already been done in part, and could be 
better done as a whole, by the United States En- 
gimeers than by any State Commission. The Gov- 
ernor vetoed the bill, on the grounds of utter im- 
practicability and as being unconstitutional; the 
scheme being valueless without the co-operation of 
the national government and that of other states. 
The promoters of the bill, in attempting to provide 
a snug berth for some “political engineer,” specified 
that the proposed canal shou:d have a capacity sufli- 
cient to pass vessels of not less than 14 ft. draft, 
with provisions for increasing the depth of channel, 
and also that it must accommodate the largest 
Mississippi steamboats and a tow of barges carrying 
not less than 10,000 net tons of freight. Such a 
trunk waterway would, perhaps, be very useful when 
in full operation; but the Governor very sensibly 
concluded that the dimensions of the scheme were 
somewhat too formidable for the state of Ilinois to 
undertake it alone, or even to take any preliminary 
steps in that direction. 





In announcing Mr. Kent’s position on the staff of 
this journal last week, we stated that he is now a 
trustee of Stevens Institute. We learn, however, 
that his term of office extended from 1890 to 1893. 
Mr. Kent’s many friends will be pleased to learn 
that he returned from his European tour last month 
much improved in health, which had been somewhat 
impaired by his labors upon his book; and he hopes 
when he takes up his editoria] duties a week or two 
hence, to be fully restored to health. 


66 53,500,000 2,170,000 Earth, rock. 

As it is impossible in the case of all these canals 
to separate incidental expenses from the actua! cost 
of construction, the above seems the only fair basis 
of comparison in cost per mile. But in estimating 
upon other work of this character, these figures 
must be taken with caution; and, in fact, they have 
little value as a guide unless in each case all pre- 
vaiiing or controlling elements are duly considered. 
For example, the Suez Canal was the pioneer en- 
g-neering work of its class, and its cost was doubt- 
less much increased over what it would be now by 
the necessity for devising fitting piant, by its re- 
moteness from sources of supply and by the Euro- 
pean and Oriental potitical intrigues through which 
it was carried on. ‘The Corinth Canal was never an 
attractive commercial undertaking; the preliminary 
plans were insuflicient; contractors became bank- 
rupt; and, in consequence of all these things, high 
rates had to be paid for money. 

In the case of the Manchester Canal, there were 
heavy expenditures that are not chargeabie to the 
Suez and Corinth canals at all. The battle with op- 
posing interests before Parliament alone cost its 
promoters about $750,000; the old Bridgewater Canal 
had to be purchased, at a cost of $15,000,000. The 
real estate required, the rai.ways, canals and high- 
way to be crossed in this populous country, all en- 
taied enormous expenses that a desert location 
would have eliminated. The actual] contract price for 
building the canal, and the Manchester docks, was 
omy $28,750,000 in 1887, or about $810,000 per mile 
upon this basis. But changes in plans, and delay in 
the work incident to the necessity of raising more 
money in times of financial stringency, materia ly 
and legitimately added to this cost, until the price 
paid per mite of canal, including the cost of con- 
struction, was not less than $1,300,000, 

In location the Baltic Canal compares more nee rly 
with the Manchester than with the cther two 
canals. It traverses an old and populous country 
and is close to the best sources of supply. But here 
the similarity practically ends. It is a sea-level 
canal, with tidal locks. The money for it was pro- 
vided by an autocratic government, with the cost 
well determined beforehand, so that there was no 
deiay in financing the canal, and the power of a 
great govermment was exerted to push it to a rapid 
and economical finish. Finally, the location seem- 
ingly presented fewer engineering difficulties than in 
the case of its three predecessors; though there 
were evidently enough of these to wreck the plans 
and estimates of less careful and conscientious ep- 
gineers and contractors than those in charge of its 
execution. 


But. when all is said, the fact remains that the 
Baltic is by far the. cheapest canal yet constructed 
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ef its class, and it is interesting to attempt to trace 
out the reasons for this. The first and one of the 
anost important reasons is found in the professional 
ability of the man who was with the work from 
start to finish as Chief Engineer, Herr Baensch, 
“who had been prominently identified with the harbor 
und canal works of North Germany for nearly 40 
He was a man thorough!y familiar with the 
class of work to be executed, competent in all 
respects and exceedingly careful and conscientious 
in his preliminary plans and estimates, as the agree- 
ment of estimates and final results sufficiently 
While the bulk of the work was done by 
contract, the same care seems to have been ex- 
ercised in the selection of these contractors, and, ac- 
cording to the published accounts, a considerable 
portion of the success of the undertaking must be as- 
cribed to the experience of these contractors and to 
the ingenious methods devised or carried out by them, 
For example, the simple and very effective system of 
sund-dams, used for building the canal through the 
Haltenau marshes, is said to have been devised by 
Contractor Hermann Vering, of Hamburg, who con- 
structed the Brunsbuttel locks and nearly one-third 


years, 


prov ct. 


of the entire canal. 

In some of its features this canal was expensive 
enough, and it was probably fortunate, viewed from 
a standpoint of cost, that its location only required 
two sets of locks; for the Brunsbuttel locks, with 
their foundations made in 36 ft. of water, cost 
about $4,000,000, and the Haltenau locks 
$2,250,000, These prices will be interesting bits of 
information to engineers now planning ship-canals 
which necessi- 


COST 


across sections of our own country 
tate not two, but a number of locks of dimensions 
suitable for deep-draft vessels. Judging from the 
yeneral history of the Baltic Canal and the methods 
prevailing, there unnecessary waste of 
money in these portions of the canal, and the cost 
of both labor and doubtless much 
‘ess than prevail in this country. The reports upon 
the Baltic Canal are not yet published in sufficient 
detail to permit any safe estimate upon the cost per 
vard of the canal exeavation proper; but one siate- 
ment makes this average cost about 53 cts., though 
what is included in this 


was ho 


materials was 


it is uncertain as to 
price. 

Coming back to the cost per mile of the Baltic 
Canal, it may be said that, with the exception of 
two high-level bridges on its length of 614% miles, 
the very expensive work was concentrated at the 
two ends in the double-locks, quays and entrances. 
Thanks to the ingenious methods adopted, the canal 


itself between the terminals seems to have been 
very economically constructed. A liberal deduction 
made for the terminal works and bridges would 


leave a sum equivalent to about $470,000 per mile 
for the canal proper and its minor accessories. 
When we read the history of the engineering diffi- 
culties encountered and overcome, in the Jock foun- 
dations and along the line of the canal, it is diffi- 
cult yet to understand how Herr Baensch, careful 
and experienced engineer as he evidently was, could 
so Closely foretell, in 1888, the ultimate cost of this 
stupendeus work. He certainty did give an estimate 
of cost which was not exceeded, before the work 
was commenced; and this can only be explained by 
conscientious preliminary 
study of all the elements to be dealt with, a 
therough familiarity with the .country and with 
works of a like nature in that country, and finally 
by the greatest care in selecting the contractors and 
other executives and by eternal vigilance and super- 
vision throughout the conduct of the work. What- 
ever the cause, the result was a highly satisfactory 
one. reflects the greatest credit upon the engineer 
and proves the wisdom of the higher authority that 
entrusted him with this important duty. 

As has been said before, the actual cost of this 
Baltic Canal is no guide to engineers planning sim- 
i'ar structures under very dissimilar conditions. But 
there is value in feeling that equally intelligent and 
conscientious work on the part of those in charge of 
other canals may produce equally satisfactory re- 
sults, and the promoters of these other canals will 
find profit in most carefully studying the methods 
that seemingly prevailed on the German canal. 

In applying these results to the proposed Nicaragua 
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Ship-canal, the natural difficulties to be encountered 
from a tropical climate and surroundings would 
make any exceedingly close estimate of ultimate 
cost impossible. But the careful German methods 
would doubtless very much reduce the margin of 
error; and as the German engineer on the Baltic 
Canal must have allowed himself a liberal sum for 
“contingencies,” to cover unforeseen trouble, he 
would do the same in Nicaragua. In a work ne- 
cessarily costing many millions, the temptation is 
strong for the engineer to discount trouble and to 
figure down the prospective cost to the lowest limit 
possible, and under-estimates and financial disaster 
follow too often as a result. 

This is the danger to be apprehended at Nicaragua; 
and it is an eminent danger, unless the “factor of 
ignorance,” naturally a large one in figuring upon 
an engineering work of these proportions under pre- 
vailing conditions, is first reduced to its lowest 
dimensions. This reduction means the most liberal 
allowances for exhaustive surveys, plans and study 
by the most capable and experienced engineers at- 
tainabie, before a stroke of work is done in the line 
of construction. We say this with alk due credit 
for the work of this character already performed by 
the engineers of the Nicaragua Canal. They have 
done more and better work of this class than stands 
to the credit of any other canal location on the 
Isthmus; but much more should be done, and it will 
be in the line of true economy to do it. The con- 
trolling conditions are very peculiar in Nicaragua, 
unprecedented in canal construction, and nothing 
but the most exhaustive investigation, study and 
engineer.ng skill and experience will avoid later 
changes of plan to meet unforeseen difficulties. 

In this connection one of the engineering ex- 
pedients adopted upon the Baltic Canal would seem 
to apply to some of the proposed work in Nicaragua. 
The crossing of the Florida Lagoon and the dam 
across the San Juan, at Ochoa, are two engineering 
problems not yet satisfactorily solved by the en- 
gineers, and opinions differ widely. One party pro- 
poses masonry or concrete structures upon founda- 
tions provided in some manner, in the soft ground 
of the Florida Lagoon, into which a pole can be 
thrust 70 ft. Other engineers recommend, for both 
the lagoon and the Ochoa structure, dams of loose 
rock piled upon the mud until it sinks through, 
finds a stable bottom for itself and depends ulti- 
mately upon its broad base and weight to resist 
the thrust put upon it when used as a dam. The 
German engineers successfully used dams of sand in 
building the canal through the jelty-like marshes of 
H[altenau; and by first constructing these parallel 
dams, they certainly did cut off the inflow from the 
marsh adjoining the canal and enormously decreased 
the excavation necessary for a canal 30 ft. deep. In 
Nicaragua sufficient sand is not available, but rock 
is abundant in the great Divide cut near by, and 
there seems to be no good reason why similar dams 
of this loose rock across the Florida Lagoon would 
not much simplify the canal construction. The 
chief argument urged against these rock-fill dams 
in Nicaragua was that they were yet untried as an 
engineering expedient, and were therefore risky. 
But the principle has now been successfully tested 
in the sand-dams of the Baltic Canal; and while the 
rock may sink deeper and cost more from its 
volume, it is the best material available, and would 
probably be far cheaper than any permanent etruct- 
ure of stone or concrete. The Ochoa dam is a dif- 
ferent case, for heavy floods have to be withstood. 
But even here it seems to be only a ‘case of “base 
and weight, and some protection for the top of the 
completed structure. With the deep foundations re- 
quired for the dam of stone or concrete, and the 
difficulties attending the execution of careful work 
in that region, it would seem safer to depend upon 
the pile of rock. 

This is just the sort of questions, however, which 
should be exhaustively studied from every point of 
view before a final pian is adopted, and until that 
is done, no thoroughly satisfactory estimate of cost 
can be made. The general dimensions, arrangement 
and construction of the Nicaragua Canal locks are 
almost equally unsolved problems, and the cost of 
those on the Baltic shows the important part these 
structures play in the final- cost of the ship-canal. 


LETTERS TO THE EDITOR, 


A SUCCESSFUL MUNICIPAL BLECTRIC LIGH's 
PLANT. 


Sir: The chairman of the lighting committee in 
prosperous Illinois city drifted into my office the oth: 
day for a social chat, and during the conversativ: 
incidentally mentioned the very satisfactory perform 
ance of the city’s street lighting plant, purchased j; 
1892. The committee were authorized at the outset 
to buy a 100-light plant, but sufficient funds not 
having been appropriated to enable them to construct 
as complete a system of street circuits as desired, 
they concluded to buy only one 50-light are dynamy 
and 50 lamps. For six months this plant was oper 
ated by ordinary low-priced employees, but the re 
sults attained were of such a satisfactory character 
that a second 50-light arc dynamo and 50 lamps were 
purchased, since which date that city has operated 100 
lamps at a net cost, including every item chargeal|. 
to the lighting fund, of less than $41 per annum. 
Yours truly, aye: 2. 


4 


Chicago, June 1, 1895. 


LOST STREET MONUMENTS. 

Sir: In your Issue of June 6 “‘M. H. M.” inquires for 
some means to make city surveys when there are 
monuments to measure or range from. I make the 
following suggestions of methods to be pursued, which 
I have either discovered or learned by practical ex- 
perierce in city regulating: 

In many parts of our large cities “monuments” or 
“stones’’ have either not been set or have beer 
graded away, and through negligence of those who 
should have replaced them have not been reset—much 
to the trouble of private engineers, who are expected 
to set “‘pins’’ for lot corners, 

Very often, if the street has been recently paved, 
the line of curb may be taken for a “range” or “run- 
ning line,” the transit set up over the edge of curb 
approximately correct, and then by taking a sight 
along the curb the head of the transit can be moved 
until the vertical cross-wire covers the line of the 
curb. Then the angle can be turned, and, noticing 
where the line of sight strikes, and making the neces- 
sary correction for its distance from the assumed 
starting point—probably the edge of a brick house or 
old pin—we can proceed as if we had started from a 
monument. If there is no new curb we can measure 
out some offset distance from several well-established 
brick or stone houses, say, 5 ft., and then, setting 
over one of these points and sighting or ranging from 
the others, obtain our “running line.’””’ Having our 
“range line,’’ we can measure up between the said 
brick houses and see if they are correctly located 
with respect to one another, and then measure from 
any one of them to the desired point. 

Sometimes old pins of the original plan of lots may 
be found when the square is new and not entirely 
built up, and these, when firm and undisturbed, may 
be utilized. Occasionally the lines and points may be 
located from some street nearby which has monu- 
ments by data in the City Engineer's office, or in the 
recorded plan of lots (provided it can be depended 
upon), by turning the angles and making the measure- 
ments from such given monuments and data. But, 
as said before, the method to be pursued must largely 
be left to the ingenuity of the engineer who is doing 
the “regulating.”” Yours respectfully, y 

A. E. Duckham, C. E. 

Pittsburg, Pa., June 15, 1895. 


NOTES AND QUERIES. 

Will “A Contractor” send us his real name? We 
eannot notice anonymous communications, but we 
withhold the name of the writer in publishing letters, 
when requested. 

“Engineer” writes us that he expects to build some 
chutes for transferring coal from a trestie to a vessel, 
aud asks if these chutes should be curved in order to 
give the best results. He also asks. what kind of a 
curve should be used, and where he can obtain in- 
formation as to this class of work. 








THE SUBSTITUTION OF ELECTRICITY FOR 
STEAM ON RAILWAYS.* 


In the last three years great extensions have been 
made in electrical transportation, and it seems wel! to 
review briefly the amount of these extensions and their 
direction, but in this paper I shall consider electric 
traction as it stands at present and not the possibilities 
of the future. 

In the last seven years electricity has largely taken 
the place of horses for tramway work, and it is now 
beginning to replace cables, although the latter have 
been recently installed at great expense. At first the 
lines were confined to the limits of towms and cities, 
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* Abstract of address by Dr. Louis Duncan, President 
of the Ameria Institute of Electrical Pngineers, at 
the Niagara ls meeting, P ve 








July 11, 1895.) 








hot they have been extended first into the suburbs, and 
» to neighboring towns, and the extensions 
have brought them in competition with the steam 
ds. At first the managers of the larger steam roads 
red the growth of their electrical rivals, but the 

»e has come when they can no longer ignore the de- 
oroase in the receipts from their local passenger travel, 

4 they are beginning to face the difficulty and to 

irefully study the situation. 

in order that it should pay a railway to make a 

inge in its motive power, the effect of the change 

ist be either to increase the receipts or decrease the 
ypenses by an amount equal to the interest on the 
vrst of the change. Practically, the amount should be 
«reater in order to justify the change, to take into 
.ecount those elements not capable of exact calcula- 
tion, and also the fact that an increase in the fixed 
charges of a road is a more serious matter than the 
mere amount of it, for although the average for a num- 
ber of years might show a gain by the substitution of 
electricity, in a bad year the increased fixed charge 
might eause difficulty. 

There are two very distinct sides to the question of 
transportation, the passenger side and the freight side, 
and their requirements for good service are very dif- 
ferent. 

First, taking up the question of passenger travel. 
The receipts of a road are increased by running trains 
at short intervals and at high speeds, and this is a 
condition peculiarly favorable to electricity. On an 
electric line short trains equally distributed over the 
track give a greater station efficiency, and the lowest 
cost of equipment of both station and line. The cost 
of train service is somewhat greater, but is compen- 
sated by the saving in the other items. 

The cost of hauling a given number of passengers be- 
tween given points by steam is greatly increased when 
the number of trains is increased. The efficiency is 
less, and the cost of equipment and of train service is 
greater. Wellington states that doubling the number 
of engines for a given traffic increases the cost of 
transportation about 50%. 

On the other hand, if we take up the question of 
freight traffic, the conditions of greatest economy are 
reached when trains of a maximum weight are hauled 
by a single locomotive. The tendency in late years has 
been in the direction of increasing the size of the loco- 
motive, the capacity of the cars and the length of the 
trains. These changes have necessitated more solid 
and expensive road beds, heavier rails and general 
strengthening of bridges. The outlay has been enor- 
mous, but the decreased cost per ton-mile for freight 
transportation has shown the wisdom of the change. 
In attempting to carry on traffic of this kind by elec- 
trical locomotives operated from a central station, we are 
at a great disadvantage because of the irregular service 
necessitated by the freight traffic and the unequal dis- 
tribution of the load along the line. Suppose, for 
instance, that there were two stations supplying the 
line and that the traffic was uniformly distributed 
along it, then the capacity of each station would be 
one-half of the total required capacity. Suppose, how- 
ever, that the entire traffic was concentrated in one 
train, then each station would have to have a capacity 
equal to the total power required for hauling the entire 
traffic, as the train would be first supplied from one 
station, and then from the other. The line also would 
have to have a capacity suitabie for handling the total 
traffic. If a number of heavy trains were used, and 
the traffic was irregular and liable to be congested at 
one point, as in the case of freight service, then again 
the capacity of the stations would have to be greater 
than that required to supply one-half of the normal 
traffic. If we were to decide to transmit the current 
to a longer distance and to supply all the track from 
one station using transformer devices along the line, 
then the capacity of the station itself would only be 
that required for the normal traffic of the line, but 
the transformer devices would have to be sufficient to 
handle the maximum traffic of the section which they 
supplied, and would have to be given a capacity greatly 
in excess of their average load in order to supply this 
energy. We must distinctly bear in mind in consider- 
ing the application of electricity to steam roads that 
any departure from a uniform distribution of load 
along the line will increase beth the cost of equipment 
and the cost of operation. 

The amount of freight transported per train-mile has 
more than doubled, and the expense has decreased 
more than one-half. The passengers per train-mile, on 
the other hand, have decreased, and the expenses have 
changed only a slight amount, notwithstanding the 
greater economies that have been put in force in the in- 
terval. Passenger traffic has come in the direction in 
which electricity is the most economical for transpor- 
tation; freight traffic, on the other hand, has gone in 
the direction where electricity becomes most costly. 
It might: be argued that some new scheme for freight 
transportation by electricity might be used, but it 
would be difficult to devise any system more economi- 
cal than that at Present in use, and the great amount 
of through traffic on freight lines precludes the pos- 
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sibility of devising any system which differs radically 
from that at present in use. 

It seems to me, as matters now stand, it will not pay 
trunk lines to change the method of operation for 
freight traffic, and the question to be considered would 
be the operating of the lines partly by steam and 
partly by electricity. Let us consider if it Is possi- 
ble to run the passenger service wholly or partly by 
electricity. Considering a two-track road doing a 
through as well as a local business, I think we cin de- 
cide that, unless the case be an exceptional one, it will 
not pay to equip the main line electrically. It 1s nec- 
essary that the through express service be continued 
and that the freight service be continued, and an at- 
tempt to operate the local trains with the through trains 
could not be successful if there was any considerable 
amount of through traffic. With a four-track road the 
condition of affairs is somewhat d‘fferent. If the road 
operates between cities acting as terminal points for 
all passenger traffic, as with some of the lines between 
Boston and New York, then by equipping all four 
tracks it would be possible to run express service at 
short intervals on two of the tracks, and on the other 
two tracks to run freight and local trains. At present 
it would not pay to use electric locomotives operated 
from a central station for the freight service, but the 
local service could be operated electrically; and as the 
speed of the local trains would be approximately equa! 
to that of the freight, there need be no serious inter- 
ference with the traffic. We would then have express 
passenger service working under favorable conditions 
—that is, with a number of trains evenly distributed, 
a local service operated under similar favorable condi- 
tions, and with no interruption to the freight traffic. 
If the road, however, is to transport a considerabie 
number of foreign cars, as, for example, the New York 
Central or the Pennsylvania railway, then the condi- 
tion of affairs for express service would not be so fav- 
orable, and the question of the equipment of the tracks 
for express service would have to be carefully consid- 
ered. As far as the branch lines go, whether it would 
pay to partially or wholly substitute electricity for 
steam depends upon the local conditions. A long 
branch with a small amount of local traffic it would not 
pay to equip, but on a short branch with considerable 
passenger traffic and comparatively little freight traf- 
fie such equipment would pay. 

There are certain kinds of local traffic which the 
steam roads must, to a large extent, lose, and which 
in the nature of things they cannot regain. In large 
cities having a considerable suburban traffic the trolley 
roads, forming as they do a network of lines within 
the city and extending in every direction into the 
suburbs, offer advantages with which the steam roads 
cannot compete. In Philadelphia, one of the large 
steam lines lost so much traffic that it has attempted 
to regain it by reducing prices and increasing the num- 
ber of trains. In this effort it has partly succeeded, 
but at the cost of greated expenses and decreased re- 
ceipts. To counterbalance this loss at central points, 
railways may hope, by the introduction of electricity, 
to increase their earnings along the lines and on their 
branches. 

As to the nature of the equipment that will be re- 
quired, it would depend on the work to be done and 
the branch that is to be equipped. In some cases it 
might be well to use single electric cars running on 
the steam tracks between towns and on the local tram 
lines in the towns. As the speed would be very differ- 
ent in the towns and on the railway line, and as the 
voltage could also be different, it would be well in this 
case to use a number of motors on the car, and to use 
a series parallel controller, the motors being in series 
for the town traffic. For instance, suppose we wish 
to run at a maximum speed of 40 miles per hour be- 
tween two towns, and it is economical to use 1,000 
volts on the line, we could use two motors on the car, 
run them in parallel on the main line at a speed of 40 
miles per hour, while in town, with a voltage of 500, 
we could run them in series at a speed of 10 miles per 
hour. I can hardly imagine a case where the three- 
wire system could be economically used for such ser- 
vice on the steam lines. 

The condition of affairs in electric transportation is 
at present curious. The trolley companies, by extend- 
ing their lines, are working from tramway transporta- 
tion to through transportation. They are attacking 
the problem by development from small motors to 
larger ones. The railway companies starting with the 
large units are coming down in the direction of the 
present trolley systems, as in the case of the Nantasket 
Beach branch of the New York, New Haven & Hart- 
ford R. R. Perhaps in the future they will meet and 
some standard electrical system will be adopted for 
the present steam road. I think then, that in the case 
_taken up, the policy of the road will be to equip those 
branches for which the conditions are favorable with a 
trolley, run comparatively large motor cars capable of 
drawing one or two ordinary passenger or freight cars 
as trailers, using the present steam service for their 
freight traffic when necessary. This will allow the 
necessary througli travel, will give the required loca! 


service between towns and will not interfere with the 
freight traffic. 

As for the systems to be used for such services, I 
believe that at the present moment the continuous 
current overhead trolley system is the only one that 
can be selected with a certainty of successful oper- 
ation, In most cases of roads built for an entirely 
new electrical equipment such, for instance, as the 
elevated roads in Chicago, and the underground rapid 
transit road in New York, or the proposed Washington- 
Baltimore Boulevard line, the traffic is almost entirely 
& passenger traffic, and the conditions are especially 
favorable for the operation of electricity. Taking, first, 
the case of the New York underground road, there 
will probably be required about 150 trains for local 
service, each train havjng five ordinary cars and a 
motor car. For the express service there would be 
about 25 trains of, say, four ordinary cars with a 
motor car. For this it would probably be best to use 
the direct-current three-wire system, one of the cars 
on the train being equipped with motors and acting as 
a locomotive. With four motors on a car the system 
would be efficient at all practical speeds, and if desired 
a large part of the energy could be thrown back on 
the line when the cars are being stopped. In the 
case of the local trains, a simple calculation will show 
that a very small part of the total energy expended is 
used in overcoming the track resistance, while a 
very considerable part is employed in accelerating the 
train and afterward wasted by braking. I have calcu- 
lated the amount of energy which can be practically 
saved under the conditions of local and express traffic 
on the New York underground road, and find that with 


motors of ordinary efficiency about 45% can 


5% be re- 
turned, 


If storage batteries are used in connection 
with the central stations, the batteries being located 
along the line, a uniform load can be thrown on the 
stations, and their capacity may be reduced to almost 
one-half, as compared with a system in which the ener- 
zy is not returned, thus greatly decreasing both the 
expense of installation and of operation. As it Is 
possible at present to obtain batteries with a rapid 
discharge rate at very reasonable prices and with a 
guarantee for repairs that place them well within the 
limit of commercial calculations, a System of this kind 
offers some advantages over any other system that 
could be applied to the operation of the underground 
road. An alternating current would hardly be eco- 
nomical for this work, as it precludes the possibility 
of returning the energy to the line, and as the varia- 
ble speed required makes it uneconomical as compared 
with the direct-current system using, say, four motors 
with series parallel control. In the case above cited, 
shunt motors would be used, and it would be possibile 
to get a contact with the line that could not under 
any circumstances be broken. The case of the ele- 
vated roads is very similar to the one I have cited, 
except that in existing structures shorter trains would 
be used, and the cost of equipment for a given num- 
ber of cars would be somewhat greater. 

The immense locomotive for the Baltimore Belt Line 
tunnel is the first instance of the direct displacement 
of steam by electricity, and the line over which ét is 
to be operated is the first through steam line to be 
equipped electrically. It seems to me that the present 
is a crisis in the history of railways. Up to the present 
the steam roads have ignored the competition of elec- 
trie roads or they have fought them. To-day they cannot 
afford to do either. In a few years electric roads wiit 
have absorbed practically all of the local traffic, and 
will begin to cut into through transportation. The 
steam roads cannot afford this, and their only safety 
is to make of electricity an ally instead of an enemy 
and this before it is too late. 

The conclusions that I finally reach are: 

1. The tendency of passenger transportation on the 
steam lines has been in the direction of the greatest 
electr'cal economy, while the tendency of the freight 
transportation has been in the direction of the least 
electrical economy. 

2. It will not pay any through line with considerable 
traffic, having two tracks, to equip its main tracks 
electrically. 

3. With four-track roads it will pay to equip all of 
the tracks electrically unless a considerable portion of 
the business is through passenger traffic. 

4. It will pay all the larger roads either to equip a 
number of their branch lines electrically, or to contro! 
competing electric lines. 

5. In order to remain on a dividend-paying basis it is 
imperative that most of the two-track lines either 
build additional tracks or control the electric rallways 
that parallel them. 

6. Believing that ultimately all of the traffic will be 
done by electricity, it is imperative that the managers 
of steam roads keep in touch with electrical progress, 


LL 


The Corinth Canal is said to have earned only $6%,- 
365 in the 14 months it has been in operation, while 
its operating expenses have been $62,483. The fixed 
charges for that period are about $600,000. 
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THE HYDRAULIC JUMP.* 


By Robert Ferriday, South Bethlehem, Pa.. Gradu- 
ate of Lehigh University. 


If the level of a stream is raised by a dam, we 
have the condition shown in Fig. 1 (the vertical 
scale being exaggerated). The surface of the water 
wil rise from the dam backwards, as shown in 
Fig. 1, A B being a horizontal line tangent to the 
curve of the overflowing water. 

According to De Volson Wood, this elevation of 
the surface is called backwater and also a “remon,” 
It is caused, he states, partly by the inertia of the 
liquid and partly by its viscosity. As the stream 
approaches the dam its velocity is checked, because 
the pressure on the front side of a particle exceeds 
that on the rear side. When the velocity is thus 
reduced the particles offer a resistance to those 
which follow, and thus the resistance is extended 
up-stream. The resistance due to viscosity still 
further increases this effect. 

If the stream is rapid compared with its depth, 
the backwater will be modified, presenting an ap- 
pearance similar to that shown in Fig. 2. It is this 
phase of backwater that this thesis will take up. 
The point, A, Fig. 2, was called “Vorigine du re 
mon.” In this thesis it wil be called the hydraulic 
jump. 

The first precise measurements of the hydraulic 
jump were made in the Hydraulic Laboratory at 
the Universite Royale in France in 1818, by Geo. 
Bidone. The results were published in 1819 by the 
Royal Society of Turin. Bidone sought to estab- 
lish a formula which would express the theoretical 
height of the jump. 

Belanger is credited by Grashof, in his “Ma- 
schinenlehre.” Vol. IL, p. 784, with advancing a 
theory in 1838 with reference to the height of jump. 
In Bennett’s translation of d’Aubuisson’s ‘Treatise 
on Hydraulics” (p. 187 of New York edition of 
1857), a formula for the jump is credited to Be 
langer. 

In Du Bois’ translation of Weisbach, Vol. I, p. 
130 (New York, 1877), the latter claims to have 
published the formula for the backwater curve in 
1844. I am led to believe that this author’s for- 
mula for the jump, given on p. 124 of the above 
volume, was published at the same time. 

In “Recherches Hydrauliques,” by Darcy, part L, 
pp. 284-96 (Paris, 1865), we find the record of a 
very extensive set of experiments by that author 
in 1856 and 1858. He deduces a formula for the 
height of the jump. 

Bresse, in “Cours de Mecanique Appliquee,” vol. 
Il., p. 302 (Paris, 1868), gives a formula for the 
height of the jump and in the preceding pages an 
equation for the backwater curve. Grashof and 
Ruehimann both make reference to the appearance 
of the equation in an edition of 1860, so I place that 
as the date. 

Grashof gives an unsatisfactory empirical formula 
in his “Maschinenlehre,” vol. I, pp. 787-8 (Leipzig, 
S75). 

In the Encyclopedia Britannica under “Hydrau- 
lies” Unwin gives (1881) a little more concisely than 





Fig. 1, 


Bresse the deduction of the same formula for height 
of jump. 

(The author next devotes 55 pages to building up 
an equation for the backwater curve, discussing 
the same and the equations of the writers mentioned 
above. In building up this equation the author 
states that the general mode of procedure was de- 
rived from Merriman’s “Hydraulics” (New York, 
1893), as was also the equation for the height of 


* Graduating Thesis Awarded Third Honorable Men- 
tion in Engineering News Thesis Competition for 1894. 
The thesis as here given is in a much condensed 
form, with many of the illustrations and long mathe- 
matical discussions omitted. 





the jump. Tke author recapitulates his discussion 
of Merriman’s equation and his application of the 
same as follows, stating further on that his experi- 
ments bear out the deductions.—Ed.): 

The purpose of this thesis is to compare observed 
measurements of the hydraulic jump with those 
given by a theoretic discussion. 

(1) The height of the jump (A, Fig. 2) is increased 
either by imcreasing the inclination or discharge, or 
both together. (2) The extent of the backwater is 
increased by increasing the height of the dam or by 


immediately at the dam. At the jump the surf. 
of the water was convex. 

The equation of the backwater curve, origina 
deduced by Bresse, was used in comparing 
theoretical with the observed extent of backwa» 
(the proper conditions having been introduced wh 
made it applicable to the hydraulic jump). ‘| 
computed and observed values of the extent 
backwater in all the experiments agreed very clos, 
The computed values were always equal to or g 


rea 
er than the observed values. 


This fact, and 
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decreasing the inclination. (3) The extent of the 
backwater is decreased by an increase in the height 
of the jump, so that increasing the discharges de- 
creases the extent of the backwater. (4) The stream 
above the jump is under the same conditions before 
and after the introduction of the dam. In order to 
form the jump the velocity must be greater than 
V qa D (discharge into depth of stream without dam), 
which necessitates an inclination equal to or greater 
than 0.00268. 

‘The apparatus used in the experiments was de- 
signed and made by the author. The general ar- 
rangement is shown in Fig. 3. The trough was 
made of planed white pine boards. The dams were 
of the same material and had weir edges. The 
dams were placed at an angle of not quite 90° with 
the bottom of the trough so that they would be as 
nearly vertical as possible in all positions, beiag at 
the mean for the Kmits of the inclinations of the 
trough 0.0 and 0.08 ft. In measuring depths read- 
ings were taken to the top of the water by means 
of a graduated iron scale, with proper guides. In 
the feeding dam above the trough there was a weir 
and waste weir, the latter for regulating the dis- 
charge. The idea was to have three discharges con- 
stant during the series of four inclinations, and with 
each inclination a series of six dams. It was found 
impossible to keep the discharges constant, ss the 
stream flow varied. The means of the discharges 
at the beginning and end of each experiment were 
therefore used. The jumps and the extent of back- 
water were measured at the side and middle, and 
the means computed. The dams were in all cases 
higher than the depth of the water, so that there 
was a free fall after passing over the dams. 

The following was observed: On the introduction 
of the dam there seemed to be two forces at work, 
the moving water tending to cause motion in one 
direction and the static head, caused by the raising 
of the water, tending to cause motion in the opposite 
direction. The jump moved back just eo long as the 





Fig. 2. 
DIAGRAMS ILLUSTRATING BACK WATER CAUSED BY DAMS. 


head on the water below the jump overcame the 
dynamic action of the water above. When the 
water poured over the dam, the static head ceased 
to increase, and these two forces becoming equal 
caused a permanent position of the jump. It seemed 
to the writer that these were the two forces at work, 
and that the cause of the “standing wave,” or jump 
was the dynamic action of the water above the 
jump. 

The highest point of the backwater in most cases 
was:about 0.4 or 0.5 ft. back of the dam. ‘This 
depth corresponds to the depth at the dam, as, of 
course, the crest curve prevents any measurements 






consideration that the formula does not take into 
account the energy lost in waves and foam, leads 
me to believe that the equation of the backwater 
curve is correct. A simple experimental method for 
testing the validity of a theoretical formula is al 
ways to be desired, so the author, understanding 
that the backwater curve plays an important part 
in questions of riparian rights, and that experiments 
with it are difficult to perform, offers the hydraulic 
jump as a means for testing that equation. 

A graphical representation of the depth below 
jump, computed in accordance with the formulas 
of the authors cited above, and also plotted from 
the experiments, shows that the formulas of Be- 
langer, Weisbach, Ruehlmann, Graeff and B'done 
fail when the jump is high or when the velocity and 
discharge are great. We can see from this that 
they are deficient because they do not consider im- 
pact, which Merriman, Bresse and Unwin do con- 
sider. Merriman goes further and considers the 
energy expended in lifting the water. This is where 
the writer sees the superiority of Merriman’s for- 
mula, the agreement between theory and practice 
being closest with his formula. Bresse’s formula is 
good only where the depths are small, but Merri- 
man’s holds good throughout. 








CUTTING OFF DITCHES ON THE BALTIC 
SHIP CANAL. 


Where the Baltic and North Sea Ship Canal 
traversed the marshes of the Holstenau, the sur- 
face was a mossy turf, with sand and mud be- 
neath, and in places the marsh had a jelly-like con- 
sistency incapable of supporting anything. As de- 
scribed in our issue of Aug. 1, 1891, the canal 
excavation was carried through this soft ground 
by first forming parallel sand dams and excavating 
the material within these dams by dredging ma- 
chines. ‘ 

But beneath the turf and other material, at 
depths down to 33 ft., was a marl deposit, called 
klai, and to get at this for fertilizing purposes the 
farmers had cut, with a peculiar kind of ditching 
machine, trenches of a maximum depth of 34 ft. 
and nearly 1%4 ft. wide. Where these ditches in- 
tersected the canal leakage was feared, and the 
engineers required them to be filled up. This was 
done by first lowering a pipe 114 ins. in di- 
ameter into the ditch, and forcing it down by a 
small ram. This pipe was then filled half with 
water and half with sand, the water  be- 
ing used to make the sand flow more 
easily. The pipe was then raised, and in 
this way a sand cone was formed in the ditch 
extending to the surface. Across the ditch and 
through the sand cone a row of piles 6 to 10 ft. 
wide was driven, with the end of the piles entering 
3 ft. or more into the firm soil beneath. In all 28 
of these ditches were thus cut off af a cqrt of from 
$60 to $140 each, and the most careful inspection 
has failed to detect any leakage through them 
from the canal. London “Bngineering” credits 
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Mr. Hermann Vering, of Hamburg, with devising 
th» ingenious and novel system of sand dams em- 
ployed in this work, Mr. Vering built the Bruns- 
bu:tel locks, quays and moles, and almost one- 
th rd of the canal. 





FREIGHT STATIONS AND YARDS ON ENG- 
LISH RAILWAYS.* 


fhe freight traffic of the large cities in England is 
.) vast that it is necessary for each of the railways in 
tyese places to have several stations, for the conven- 
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Fig.1. Plan of Freight Station of the Midland 
Railway at Somers Town, London. 


jence of shippers, the reduction of cartage expenses, 
and for expeditious means of dealing with the traffic. 
There are but few towns of moderate pretensions that 
are not served by more than one railway, each having 
its own station. 

The growth of traffic has necessitated a considerable 
duplication of lines in some cases for the separation 
of fast passenger and freight trains from slow trains, 
and in other cases for the accommodation of a heavy 
mineral traffic, and separate branch lines are some- 
times provided to accommodate freight and mineral 
trains in the neighborhood of large stations and yards. 
The working is also greatly assisted in several cases 
by avoiding grade crossings of main tracks by tracks 
leading to separate yards, etc. Thus, where there are 
separate groups of sidings for incoming and outgoing 
traffic, the connecting lines may be laid out to cross 
over or under the main tracks. 

The handling of “‘carted”’ traffic, or traffic carried at 
rates which include collection and delivery, either by 
the railway companies’ own teams, or those of their 
agents, is, generally speaking, performed by the com- 
panies’ own employees. “Not carted’’ or “station to 
station” traffic consists generally of heavy traffic con- 
veyed in quantities of not less than one ton, and is, as 
a rule, carted and handled by the senders and con- 
signees. On arrival at its destination, the railway 
company’s agent advises the consignee that the traffic 
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held by the hand or pegged over, or held ‘n position 
by a heavily weighted handle, the latter being the 
most usual. The siding connection with the main 
passenger tracks is in all cases worked and controlled 
by the signalman from his cabin. 

Freight Yards.—The largest yards are sometimes sit- 
uated on small branch lines specialy made for them, 
or were originally constructed as terminals for both pas- 
senger and goods traffic and were afterwards discarded 
for passenger purposes owing to the growth of the 
traffic. Turntables, worked by hydraulic capstans, are 
employed for marshaling purposes and performing a 
large amount of the yard shunting in several of the 
London & Northwestern Ry. yards, and this mode of 
working is best seen at Camden (London). It has, also, 
been adopted by the Manchester, Sheffield & Lincoln- 
shire Ry. at the Grimsby Docks for the placing of cars 
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which cars are placed to be reached by the public who 
cart the traffic to and from the cars, cannot be 
switched very much during the day without Inconven 
ience and hindrance, and every effort is made to accom- 
plish this switching with as little friction as possible, 
reserving the bulk of the work to be done during the 
night, when the yard Is closed to the public. The cars 
which are emptied or loaded for their outward jour- 
ney have, in the same way, to be switched out when 
most convenient, and accord'ng to the requirements of 
the public, the yard working, and the train service, 
and when ready are set either in sidings specially re- 
served for them, or are placed on the most availab'e 
lines with the cars loaded In and sent from the shed, 
and formed into train loads for thelr respective des- 
tinations. 

Where, however, there is not sufficient room to make 


on the various wharves where an engine could not 
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FIG. 2. SORTING SIDINGS AT 


work; and the London, Brighton & South Coast Ry. 


performs most of its work at Deptford Wharf, London, 


by similar means. Generally, however, in both ware- 
houses and yards, turntables and horses are only used 
in cases of necessity, and in all modern station im- 
provements they are abolished where practicable, and 
thé lines and sidings so arranged as to admit of the 
whole of the switching being performed by switch en- 
gines, or by gravity. 

The switching engine of the best type is as powerful 
as the largest train engine, and is specially adapted for 
its work. It has no tender, and carries its coal in a 
small bunker in the rear. It is about 29 ft. long, and 
adapted for getting round sharp curves. It weighs 
about 35 gross tons empty, and 40 tons when sup- 
plied with coal and water. It has s:x wheels, all 
coupled, and is fitted with a steam brake, which en- 
ables it to be stopped quickly, and is in charge of an en- 
gineman and fireman. Its workings are controlled by 
a man called a head-shunter (or switchman), who is as- 
sisted by one or more under-shunters. The coupling 
and uncoupling of the cars in switching is now largely 
facilitated by the use of a pole with a hook, a recent 
invention, and which, except in rare cases, renders it 
unnecessary for a man to go between the cars for the 
purpose of coupling and uncoupling. In England the 
freight cars are not fitted with automatic or non-auto- 
matic mechanical coupling appliances.* 
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FIG. 3. FREIGHT YARDS AT COLWICK; GREAT NORTHERN 


is awa‘ting his orders, and that unless the truck be 
emptied within 48 hours, a charge of 75 cts. per day 
for demurrage upon the wagon, and 12 cts. upon the 
sheet (when used**) will be made until the traffic is 
cleared. Under similar circumstances !n the case of 
owners’ wagons, siding rent is charged, as for the 
occupation of the rails. In yards, wharves, sheds, and 
marshalling sidings, with few exceptions, all the 
switches are worked by hand-levers, which are either 


* Abstract of a report prepared for the Internationa’ 
Rallway Congrene by Mr. Geo H. Turner, General 
Mee ES ete geen ste used to 

ng protect 
the goods on open freight cars which more 
general than box or closed freight cars—Ed. 


A freight train on arrival at an important yard, is 
taken over by the tra‘n-receivers, or shunters. The en- 
gine and train-men go off duty and the cars are placed 
by a switching engine in position to be unloaded or 
loaded. Where switching engines do not work in the 
shed, cars for the warehouse are so set that the shed 
staff with the ald of hydraulic capstans can easily d‘s- 
pose of them; others may be wanted in different parts 
of the yard, and are put in position as time and oppor- 
tunity serve, and according to the relative importance 
of the traffic. 

Sidings wh'ch are arranged for heavy traffic, and in 
eshgeeplheitilipsn titted ilienintncheaclthgeasaaipraiiartntnsis atest uaaa oases ede mits 
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WELLINGBOROUGH; MIDLAND RAILWAY, ENGLAND 
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the various sortings for all the trains running from 
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the station, or district, the wagons are sent to the 
nearest marshaling or sorting yard. : 

Cranes, fixed or movable, are supplied according to 
necessity, and their size and strength are in proportion 
to the work to be done. Ordinary cranes to lift 
weights varying from 1% to 20 tons, are actuated by 
either hand, steam or hydraulic power. Where the 
traffic needs them, traveling cranes are erected, and 
have a travel of 70 ft. or upwards over the cars. They 
combine a steam engine and crane, and lift welghts 
from 20 to 40 tons. Locomotive steam cranes, such 
as are used by railway contractors, are also employed. 
Cranes fixed on ordinary cart-wheels are found very 
serviceable, as they lift from 1 to 1% tons and can be 
moved by a horse and placed where wanted in tne yard 
alongside the track. 

The heaviest weights, 70 to 100 tons, are lifted at 
shipping ports by means of shear-legs worked by hy- 
draulic power or by separate steam engines. At Soutb- 
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ampton harbor two steam cranes have been superseded 
by electric cranes each of which will lift a maximum 
load of 3 tons at a vertical speed of 100 ft. per minute, 
or a load of two tons at 200 ft. per minute, with a ro- 
tating speed of about 600 ft. per minute. The cranes 
have a radius of 27 ft. 6 ins. and 32 ft. 6 ins. re- 
spectively. The power is obtained from the local 
electric Mghting company, which laid a special wire 
from its station about half-a-mile distant. These elec- 
tric cranes are very expensive both in construction and 
maintenance, although the cost of the latter will doubt- 
less be reduced shortly. At present, however, sufii- 
cient experience has not been gained to recommend 
their general adoption. 
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The important railway yards, at present, are chiefly 
lighted with gas, but in a few cases Wells’ oll light is 
used, and electricity has also been adopted. A num- 
ber of our large depots, offices, warehouses, yards and 
sidings, are now so well lighted in the absence of day- 
light, that the work, on the whole, is performed as 
efficiently and exped‘tiously and with an equal if not 
a greater degree of safety than in broad daylight. 
Electricity is an almost perfect illuminant, and has 
been proved to be far better than gas for the purpose. 
By its co-operation, the staff can read the marks, etc., 
on the addresses and consignment notes during the 
night-time as readily as during the day; the checking 
is performed with ease, compared to former times, 
when each checker carried a small lamp, which not 
only gave but a dim light, but occupied one hand, 
whilst now both hands are at liberty. 

To accelerate the handling and transit of goods, and 
to simplify the separation of those for delivery or 
despateh from those requiring to be stored, it is de- 
s'rable that, wherever practicable, the warehouse and 
shed accommodation should be under one roof. We 
have adopted the system of having the warehouse over 
the working shed at all our recent:y remodeled goods 
stations. Furthermore, instead of loading and unload- 
ing the drays at the end of the series of stages or piat- 
forms in the sheds, we have considered it to be more 
serviceable to have cart-roads at either side of the 
platforms to their entire length, so that a number of 
teams can be unloaded and loaded simultaneously, op- 
posite the trucks, This does away with the slow and 
laborious barrowing which has to be performed in 
sbeds where the teams pick up or set down at the end 
ef the platforms instead of the sides. This refers to 
the treatment of carted traffic. Sidings should be pro- 
vided, either inside the sheds or under awn‘ngs along- 
side, In which grain, flour or other full loads of “‘sta- 
tion to station” traffic Mable to be damaged by wet can 
be dealt with under cover. Covered space of this char- 
acter is a valuable accessory, and I do not regard 
any modern goods station in which it is not provided 
as complete. 

The cart-roads between loading and unloading stages 
inside the sheds should always be paved with wood 
blocks. Our experience proves that teams can back 
drays into position at the platform side with a mini- 
mum amount of energy over a wood pavement, but an 
even greater advantage is the absence of no‘se, which 
enables the calling off and checking of goods to be 
effected with greater comfort and accuracy. 

Another point to be considered is direct connection 
between goods sheds and sidings, in contradistinetion 
to connection by turntables. The Midland Ry. has 
abolished these turntables wherever practicable, and In 
no case are we introducing them in our new or re- 
modeled stations where they can possibly be dispensed 
with. In this respect, as will be seen, we effect an ap- 
preciable saving in horse traction. In the high-press- 
ure of modern working, in which every minute is of 


importance, direct connection, wherever available, is a 


great gain. 

A plan of the Midland Ry.’s new station at Somers 
‘own (London), is shown in Fig. 1. It is a terminal 
station, served by ra‘lways or sidings diverging to 
right and left from the main goods lines. Of the 32 
sidings which pertain to the freight station proper, 6 
terminate in stop-blocks in the open, and 26 end within 
a freight shed the sides of which they pierce in pairs— 
i. e., in 18 openings. They all have direct connection 
with the main Mne, and contain neither turntable, haw- 
ser, nor capstans. The placing of the trucks is effected 
by locomotives, and no other appliance or force of any 
kind /s required. 

Within the shed Is the usual elevated platform level 
with the floor of the cars, with an area of 8,000 sq. yds. 
in shape it resembles a huge comb, its back 260 yds. 
long, forming the main platform to which street vans 
are backed up for unloading, while its teeth are 13 
branches, each space between the teeth being occup‘ed 
by a pair of sidings for railway trucks in direct con- 
nection with main lines, as previously described. The 
sidings inside the shed run each alonside its own plat- 
form and hold collectively 180 railway cars. A cart- 
road alongside the main platform admits of 100 street 
vans being backed up for unloading. 

It will thus be seen that this arrangement brings 
into juxtaposition for working purposes 100 street vans 
and 180 railway cars, all of which may be in course of 
unloading or loading at one and the same time. Any 
one of the 100 vans may contain goods for any one or 
all of the 180 trucks, and 100 multiplied by 180, which 
equals 18,000, represents the possible simultaneous 
operations without double handling, although that ex- 
tent is never approached In practice.* 

The branch platforms are allocated to given districts, 
and agree as far as possible with the order in which 
trains are made up nd despatched. The cars as they 
stand in the sidings or loading berths have name plates 
hung upon them, showing their respective destinations; 


*It must, of course, be remembered that English 
are small four-wheel cars, only some 18 ft, 
ong. a 


and there are, In addition, indicators, or finger posts 
at the entrance to each platform, showing the consecu- 
tive number of the platform and the name of its dis- 
trict. Thus, a strange porter sent with goods from the 
unloading side need only know the number of the berth 
required, to be able to find it as readily as an experi- 
enced man, and, again, the trucks when loaded want 
little or no marshalling to get them into train order. 
As a rule they stand in the loading berths in the same 
order as they are required on the train. The main 
platform where vans are unloaded, are furnished with 
cranes, worked by hydraulic power, which vary in lift- 
ing capacity from 1% to 2 tons. Near the end of the 
main platform is an opening, through which is a con- 
tinuation of the cart-road to admit of full loads of 
goods which do not require distributing being brought 
alongside trucks standing in sidings and loaded direct 
from vans to trucks. 

The shed is 760 ft. long and 250 ft. wide in center, 
contracted to 180 ft. at each end, in order to adm‘t of 
two ¢art-roads which form the entrance for Joaded 
vehicles and the exit for empty ones. The height is 
25 ft. and the place is lighted by day through a roof of 
corrugated fron and glass, supported by girders rest- 
ing on the side walls, and two intermediate rows of 
columns at Intervals of 35 ft., so that there is an un- 
usual freedom from obstruction. The electric lighting 
arrangements are on an elaborate scale. 

The basement is upon the level of the adjoining 
streets and forms a covered railway yard with space 
for 600 railway cars, and very ample roadways for 
street vehicles. Access from the railway is obtained 
by three hydraulic lifts, each of 20 tons capacity, for 
lowering and raising the cars from and to the level of 
the main lines of railway. In the low level, a large 
potato and other traffic is also dealt with. The cars 
on which it arrives on the high level are lowered by 
hydraulic power and placed in the sidings to wait un- 
til the potatoes are required by the tenants of the 
warehouses which have been provided by the company 
and which are also on the low, or street, level. They 
are admirably adapted to the wholesale trade, and are 
let to potato merchants at fixed rentals. This base- 
ment or low level also contains three pairs of steam 
pumping engines with accumulators for maintaining 
hydraulic force and two pairs of engines driving Thom- 
son-Houston dynamos for lighting this and adjoining 
goods and passenger stations. 

At small stations ordinary hand-cranes are only pro- 
vided where needed; traveling cranes with special 
loaders being sent from headquarters to deal with oc- 
casional consignments of timber and other heavy traffic 
which requires special facilities. The yards and sheds 
of such stations are so arranged as to be daily 
switched by train engines. Should any cars require 
moving when an engine is not there, they have to be 
pushed by men, or propelled by either a hand-lever 6 
ft long, or a crow-bar. Little or no difficulty is experi- 
enced in this respect. It is desirable, on important 
main lines, that, at all roadside freight and mineral 
stations, stopping trains having work to do should be 
able to set in the sidings clear of the main track; and, 
as far as possible, engines should, in switching, not be 
compelled to foul the main track, and a lie-by and 
switching track should therefore be provided. This 
has been very largely attended to by the companies. 

Sorting or Marshaling Sidings.—These are construct- 
ed to deal with traffic under various conditions, as fol- 
lows: 1. Freight traffic from several stations in one 
large city, the traffic being worked to the sidings and 
there sorted and marshalled for its respective trains; 
2. Freight and mineral traffic from one district to an- 
other, In addition to supplementing the accommodation 
of the goods shed and wharf of the town; 3. Freight 
and mineral traffic from one district to another on the 
same line which has to be sorted and worked on 
through trains to destination; 4. Cars which are inter- 
changed at junctions of different raitways; 5. Traffic 
exchanged owing to grades, as at Rowsley (Midland 
Ry.), to which place 32 to 38 cars can be hauled from 
the south, but from which only 18 to 22 cars can be 
hauled. 

Quite recently yards on the Midland Ry. with dead- 
ended sidings have been improved, in one instance by 
taking away the dead-ends or buffer-stops, extending 
the lines and coupling them to a shunting neck at the 
rear. One or two sidings are then used for the re- 
ception of the trains, as before, out of which the shunt- 
ing engine in the rear can take the wagons, and dis- 
pose of them into the various roads, whilst an engine 
can also be working at the other end, either in dispos- 
ing of the wagons or attaching an outward train. A fan 
of sorting sidings at Wellingborough with buffer-stops 
was superseded a few months ago by a lot of new sid- 
ings formed partly on the gravitation principle, the de- 
sign of which, from the point of view of the cost of 
construction and utility, recommends itself as generally 
suitable for easy gradients where gravitation jis needed. 
From the plan, Fig. 2, it will be seen that the sidings 
are placed alongside the up-freight line, and consist of 
six reception sidings, each holding from 52 to 63 
wagons, and 11 sorting sidings with a shunting siding 
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at each end. 
the future. 

The sidings are numbered 1 to 6 and 10 to 20 res)... 
tively, and are arranged to deal with coal traffic, wh 
usually arrives in train loads of 38 wagons. A t;. , 
for the sidings is turned on to one of the recep; " 
lines. The engine is liberated immediately; the . 
aminers test the cars and attend to the grease box. 
the train-receiver chalks on each wagon (or the lead.) é 
wagon of several for the same place when they hapy. . 
to be together) the number of the destined siding; t 
shunting engine takes off the caboose in the rear of ¢! 
train, and shunts it down an empty reception line ¢ 
the train-engine to take with it if it has to return wit), 
another trip, but if the engine is put up at the shed 
it goes there direct, and the caboose is disposed of }) 
the next available engine. The shunting engine th. 
takes half the cars on to the shunting line, where ti, 
are uncoupled by a shunter, and run off by gravitation 
into their respective sidings. The shunting engin: 
follows the wagons as they are disposed of, sufficie) 
time being allowed between uncoupling to admit «; 
their running clear of each other. The shunters regu 
late the speed by: pinning down the lever brakes on ;), 
cars, for which purpose they use brake-sticks when 1: 
essary. The remaining cars are afterwards fetch] 
and similarly disposed of. These operations with ‘3s 
loaded coal wagons can be performed in about 10 ii) 
utes under favorable conditions of weather; but fo); 
trains per hour make a good average. About 
wagons per day pass through the sidings. 

Fig. 3 shows a plan of the Colwick freight yard 
(Great Northern Ry.). An inbound train is run ont. 
one of the six reception lines, and the ears are 
switched by gravity, the grade being 1 to 1.25%. 

Shipment of Coal.—At the Leith Docks (North British 
Ry.) the cars are drawn on to the level of the harbor, 
and run on to a hoist to which they are secured by a 
chain attached to their axles, and otherwise held by 
means of a curved rail. The end-doors are unfastened 
and swing open, and the hoist is raised and tilted, 
throwing the coal into the vessel. The hoist, with the 
car, then falls back to its normal position, and the car 
runs away by gravitation. From 20 to 30 cars per hour 
can be discharged by these means at each hoist. At 
Liverpool North Docks the Lancashire & Yorkshire Ry. 
loads vessels with coal both by means of hydraulic 
cranes, and a tip-end and shoot similar to those at 
Leith Docks. The cars are mostly constructed with 
three boxes which rest on the car frame. These boxes 
have doors underneath, and are fitted with hooks with 
which they are lifted by the cranes, and chains with 
which the cranes open the bottom doors. Each crane 
has two chains to accommodate itself to the boxes, one 
by which it lifts the box over the vessel and regu- 
lates its descent and ascent, and the other which opens 
the bottom door to allow the coal to fall out. By these 
eee each of the nine cranes can unload 15 cars per 

our. 

At Garston Dock (London & Northwestern Ry.) the 
cars are taken over the quays on arches which ter- 
minate in a tower rising from the dock side. The rails 
are carried through the tower onto a platform or cradle 
which projects rather more than a wagon’s length over 
the water in the dock. The cradle is raised and low- 
ered by wire ropes operated by hydraulic power, work- 
ing over shears in the cap of the tower. The ropes at- 
tached to the outer corners of the cradle can be worked 
independently of those at the inner corners. Vessels 
are berthed at the foot of the tower, and when a 
wagon has been run by capstan onto the cradle, the 
latter is lowered, a man in attendance meanwhile re- 
leasing the fastenings of the door at the wagon end. 
The cradle is stopped close to the vessel’s deck, and 
the outer ropes are then slacked off until the cant is 
sufficient to cause the coal to shoot. Wight of these 
tips are in use, each of which is capable of discharging 
30 cars per hour. 

At Grimsby (Manchester, Sheffield & Lincolnshire 
Ry.) there are four coal jetties with 15 spouts for the 
shipment of coal, and eight vessels can load at one 
time. At the newest jetty in the Royal Dock there are 
two outside lines for the loaded wagons to the spouts, 
and one central line for the return of empties. The 
switching engine places the car on the jetties, and a 
small engine is employed to place the cars over the 
spouts, which are laid between the rails. The cars 
are emptied through the bottom doors, or when not 
fitted with bottom doors, the end-doors are opened and 
one wagon is sufficiently raised by means of a hydrau- 
lic ram to cause its contents to fall into the shoots or 
spouts. The cars as they are emptied are placed on 
the central line, and work away by gravitation to a 
point where they can be dealt with by the ordinary 
switching engine. 

At Swansea, coal from the Midland, Great W r 
and Rhondda & Swansea Bay railways, worked the 
Prince of Wales Dock for shipment, is taken alongside 
the quays onto the hoists, which are raised by hy- 
draulic power up to the spouts, over which the coal Is 
tipped into the vessels. The cars as they “are emptied 
run away from their elevated position onto a raised 


jetty by gravity. The spouts are supplied with a 


Room is left for 14 additional sidings {) 
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screening arrangement by which slack, which is not 
inted, may be separated, and afterwards loaded Into 
rs to be made into bricks of patent fuel at works 
ar by. Each hoist is capable of unloading 30 cars 
r hour, and is provided with a crane attachment for 
ie reloading of the cars, or for general crane work. 


At Cardiff there is the largest export of coal, and 
he most recent system in operation at these docks was 
dopted in 1887, and consists of a hydraulic traveling 
rane (Lewis & Hunter’s patent), a tip, and iron boxes 
apable of holding 10 tons of coal. The latter is re- 
elved in a wall-sided pit, constructed close to and be- 
low the tip, which is on the level of the harbor. A car 
s turned on to the tip, which is lifted by hydraulic 
power, and the coal is emptied into the iron box. The 
latter is ralsed by the crane, and lowered into the ship’s 
hold, when the conical-shaped bottom is loosed, and 
the contents of the box discharged and spread by the 
shape of the bottom. Owing to these cranes being 
movable upon special lines alongside the quays as 
many cranes can be fixed as there are hatches to be 
filled. Each crane is capable of dealing on an aver- 
age with about 250 tons per hour. 

Ships for the conveyance of coal are being so con- 
structed as to largely avoid the need of trimming; the 
delay in loading under present circumstances at Car- 
diff and elsewhere being mostly due to the trimming, 
which reduces the number of cars dealt with below the 
capacity of the coal-loading appliances. 

In all the modes adopted for shipping coal, cars are 
idapted to the methods applied; bottom doors for 
Pyne Docks and North Docks, Liverpool; end doors for 
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BLEOTRIC LOCOMOTIVE; BALTIMORE & 
OHLO R. R. 

An important event of the past week has been 
the putting into service of the first electric locomo- 
tive for hauling trains through the Baltimore Belt 
Tunnel, at Baltimore, Md., which is the new route 
by which the Baltimore & Ohio R. R. passes 
through that city, avoiding the old Canton ferry 
transfer. ‘The tunnel has been fully described and 
illustrated in our columns, and the power house, elec- 
tric locomotives and overhead equipment were 
described-in our issue of Nov. 29, 1894, at which 
time we gave a view of one of the trucks of the 
engine. We publish this week a view of the first 
competed locomotive, ready for service. 

The locomotive consists of two separate and in- 
dependent motor trucks coupied together and sur- 
mounted by a central cab and shields encasing the 
apparatus. Each truck has four 62-in. driving 
wheels, with a wheel base of 6 ft. 10 ins., and each 
axle has a gearless motor mounted on a sleeve, to 
which are attached to cast steel spiders which en- 
gage with the driving wheels, rubber blocks beng 
fitted on the ends of the arms of the spider. The 
wheels are of cast steel and the axles of open-hearth 
steel. The motors have each six poles and six sets 
of carbon brushes, and the ironclad series-wound 
drum armatures are keyed upon the hollow driveng 


ay 
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The locomotive made its first run through the tun 
nel on June 27, hauling a steam locomotive and rua 
ning at a speed of about 20 miles per hour. On 


July 6 a train of 14 empty passenger coaches and a 


steam locomotive was hauled through the tunnel by 
the electric locomotive, and on July 8 it was at 
tached to a train of 2S loaded coal cars and a 
steam locomotive and hauled it half way through the 
tunnel when part of the electrical connection be 
tween the locomotive and the overhead conductor 
gave way and the current collecting shoe was found 
to be red hot. The steam locomotive tried to pull 
the train ahead, but had to divide it into sections to. 
haul it. 





MEERTING OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS. 

The twelfth general meeting of the Institute was 
held at the Cataract House, Niagara Fa‘tls, N. Y 
June 25 to 28. At the opening session on June 25 the 
new President, Dr. Louls Duncan, took the chair, and 
an address of welcome was given by the mayor of 
buffalo, N. Y. The first paper presented was on 
“Properties of Fuse Metals when Subjected to Short 
Cireuits,””’ by Mr. W. E. Harrington, in which it was 
claimed that fuse metals are not to be depended on, 
and this view was in the main sustained in the dis 
eussion, Two other papers presented at this meeting 


were “The Theory of the General Alternating Current 


EL.LECTRIC LOCOMOTIVE FOR THE BALTIMORE BELT RY.; The General Electric Co., Builders. 


the tips at Leith and Garston, and both bottom and 
end-doors at Grimsby. This applies also to cars for dif- 
ferent inland districts, as to whether they should be 
constructed with bottom doors or only side doors, and 
high or low sides, to meet not only the varying char- 
acter of the loading screens at the collieries, or the 
methods of unloading at the wharves, where the un- 
loading is in some cases done direct by hand to the 
carts, in others the coal is stacked on the ground, or it 
is let through the bottom of the wagon by means of 
shoots from high to low levels. 

Cars suitably constructed to convey timber, furniture 
vans, boilers, girders, bar-iron, sheet glass, traction- 
engines, slates, cattle and general goods are utiiized 
for such traffic; whilst for dead meat, covered cars 
fitted with ventilators and refrigerators are employed. 
Such arrangements not only tend to encourage traffic, 
but to promote its safe conveyance and expeditious 
handling. 

Metal brakeshoes to the wheels of all cars are largely 
superseding wooden shoes, being more effective and 
conducing to economy, more particularly where much 
used on heavy gradients. The cars are now usually 
fitted with one brake which is applied from the side. 


The Lake St. Elevated Ry. in Chicago is to adopt 
electricity for operating its line, encouraged by the 
success.of the electric motors on the Metropolitan 
Elevated, About 50 moter cars will be required for 
the road; the motors are to be furnished by the Gen- 
eral Blectric Co, 


sleeves, the inside diameter of which is 2% ins. 
greater than the diameter of the ax'e. The trucks 
have forged frames with welded pedestals, and have 
heavy timber bumper beams at each end, while the 
outer ends are fitted with Janney automatic couplers. 
The engine is 35 ft. long over all, 9 ft. 6% ins. 
wide, and weighs 192,000 Ibs., all the weight being 
on the driving wheels and the drawbar pu!l beng 
42,000 Ybs., or 60,000 Ibs. at starting. The cab is of 
steel, with side doors, and drop windows in the sides 
and ends. ‘The end casings or shields are also of 
steel and contain the compressed air reservoirs, com- 
pressors, ete., besides covering and protecting the 
truck motors and other mechanism. An electric air- 
compressor with oscillating cylinder supplies air for 
the Westinghouse brake, which is appKed to the 
treads of all the driving wheels, and for the whistle. 
On top of the cab are two trolley carriers of diamond 
shape, composed of jointed bars, so that the height 
var.es according to the position of the conductor, 
while the carriers can be inclined either way, the 
conductors being at the center of the tunnel and not 
over the center of each track. There will be three 
of these engines, a:l built by the General Electric 
Co. at its works, at Schenectady, N. Y. They re- 
semble in general design the four-wheel switching lo- 
comotive exhibited by this company at the Col- 
umbian Exhibition, and illustrated in our issue of 
July 13, 1893. 


Transformer,” by Mr. ©. P. Steinmetz, and “The Loea- 
tion of Grounds in Armatures, Fields, Etc,” by Mr. 
C. E. Gifford. In the afternoon visits were made to 
the works of the Niagara Falls Power Co., the Pitts- 
burg Reduction Co., the Carborundum Co., the Buffalo 
& Niagara Falls Light & Power Co., and the Niagara 
Falis Paper Co. 

At the evening session the President, Dr. Duncan. 
read his inaugural address, taking as his subject ‘“*The 
Substitution of Electricity for Steam in Rallway Prac- 
tice,"’ the conclusions arrived at being very conserva- 
tive as to the future of electric traction, more es- 
pecially for freight service, as steam railways are not 
ready. to undertake such traction. An abstract of this 
address is given in another column. A paper on “Com- 
pounding Dynamos by Armature Reaction’ was then 
read by Prof. Elihu Thomson. 

On June 26 the first paper presented was on “Elec- 
tric Power in Factories,” by Prof. Crocker and 
Messrs. Benedict and Pope, showing the economy of 
such power over steam power, especially in the reduc- 
tion of loss in transmission through shafting. Mr. C. 
P. Steinmetz then read a paper on “Some Features 
of Alternating Currents,” and this was followed by a 
paper on “Some Observations on a Direct Connected 
300-KW. Monocyclic Alternator,’ by Prof. Dugald C. 
Jackson and Mr. 8S. B. Fortenbaugh. In the afternoon 
a trip was made over the electric railway of the 
Niagara Falls Park & River Ry. Co., on the Canadian 
side of the river, and in the evening Mr. Chas. EB. 
Emery read a paper on “The Cost of Steam Power,”” 
in which he stated that the Niagara Falls Power Co. 
proposes to sell undeveloped power at $10 per HP. per 
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year, power at turbine shafts at $13, and at dynamo 
terminals at $18 per HP. per year. Even at these 
rates steam power can sometimes be developed in 
competition by the utiization of the heat of the ex- 
haust steam. 

Ou June 27 the following three papers were pre- 
sented at the morning session: ‘The Cause of Death 


in Electric Shock,” by Dr. A. M. Blelle; “Long Dis- 
tance Power Transmission at 10,000 Volts,” by Mr. G. 
H. Winslow, describing the plant at Pomona, Cal., 
fer a transmission of about 29 miles; and “Alternating 


Current Curves,” by Mr. Chas. E. Emery. In the 
evening Mr. F. L, Pope presented a paper on ‘Notes 
on the Reconstruction of a Small Station Plant,” and 
ab ifustrated description of the great Niagara Falls 
water power scheme and plant was given by Dr. Cole- 
inan Sellers, and by Mr. L. B. Stillwell, the latter 
being the engineer of the Westinghouse Electric & 
Mfg. Co. 

At the closing session on June 28 Mr. W. L. R. Em- 
mett read a paper on “Existing Commercial Applica- 
tions of Blectrical Power from Niagara Fallis,"’ de- 
scribing particularly the plant put in by the General 
Electric Co. for the Pittsburg Reduction Co.'s works. 
The meeting then adjourned. 
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HISTORY 


INSTITUTE (24-1804. Imer ©. Ricketts. 
oar on Eee io 8vo; 103 pp.; il- 
tustrated; $3. 

The many graduates of the Rensselaer Institute will 
welcome this work of Director Ricketts. The history 
commences with the foundation of the school and con- 
tinues with an account of its organization and re- 
organization, and its present equipment, methods and 
curriculum. It closes with a list of the trustees and 
graduates from 1824 to 1804. The names of Stephen 
van Rensselaer and Amos Eaton are prominently 
identified in this history with the early growth and 
progress of this famous engineering school; and this 
volume recalls to the minds of the later students the 
memory of Mr, Eaton, to whom the development of 
this school was intrus:ed by its fouvder, and who, 26 
senior professor for the first seventeen years of its 
existence, did so much to further and to guide this de- 


velopment, 


AMERICAN STREET RAILWAY INVESTMENTS. A 
sreplement to the “Street Railway Journal.’’ New 


York: Street Railway Publishing Co. Cloth; 4to; 
pp. 248; 25 maps; 

The first edition of this annual publication was 
reviewed in our issue of July 12, 1894, and the present 
volume is on the same plan, considerably extended. 
The yarious cities and towns are given in alphabetical 
order, with details of the financial and traffic condi- 
tions of the several street railways in each place, and 


particulars of the equipment and officers of the com- 
panies, and the population, municipal statistics and 
manufacturing industries of the towns. The statisti- 
cal matter refers to 978 operating companies, 101 
leased roads, and 387 new corporat’ons, all located 
in 688 cities and towns. The year 1894 is said to 
have shown some improvement over 1893, and much 
larger gross earnings, with somewhat larger net earn- 
ings, are anticipated. A serious omission in this, 
as in the first edition, is that no general summary 
or table is given to show the vast extent and financial 
importance of the street railway systems of the coun- 
try in the aggregate, or to show the deve:opment of 
electric traction or the averages of cost of operation, 
ete. We referred to this omission in our review of the 
first edition, and it is unfortunate that it has not been 


supplied in the new edition. Apart from this, the 
book is very complete, and contains much valuable 
statistical information, 

RBPORY OF THE CITY OF BALTIMORE TOPO- 


GRAPHLOAL SURVEY, to the Mayor and City 
Council of Baltimore, for the fiscal year ending Dec. 


31, NM. By Col. H. T. Douglas, Chief Engineer, 
Topographical Survey. Baltimore: 8vo; paper; 220 
pp.; with maps. 


This is a report well worth securing, for the Infor- 
mation it contains as to the methods adopted and the 
results obtained in making a complete topographical 
survey of a large city. Col. Douglas and his able 
corps of assistants are to be congratulated upon the 
aceuracy of their work. In base measurements a 
probable error of 1 in 985,334 is shown in a base line 
6,897.8 ft. long; and in the final results of two runs 
over a base 7,500.6 ft. long, the probable error by 
comparison of each tape was 1 In 2,419,355; and by 
comparison of totals and mean, 1 in 15,000,000. A 
total of 282 miles of precise levels were run, In duplli- 
eating 141 miles of line, and 606 precise level bench- 
marks were established, on an average of 20 to the 
square mile. The computed probable error per 1,000 
m. Is usually taken as a standard for comparison in 
such work. On the Baltimore survey the probable 
error was 0.614 mm. per kilometer, or leas than 1-50 
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in. per mile. In comparison with the results of sim- 
ilar work elsewhere, the record stands as follows: 


Prob’le error 
per kilometer, 
mm. 


Coast survey: Sandy Hook to St. Louis, 
on Transcontinental line of precise 


DONORS 5 0.60 cd bese decdececxebgkenssste Cat 0.94 to 1.18 
Coast survey: Mobile to St. Louis....... 0.74 to 1.25 
Mississippi River Commission: Line from 

St. Paul to Savanna, Ill............... 0.62 
New Orleans to Gulf of Mexico....... oon 0.69 
WAILIMIOTO GUTUOT «soc ces ccaccscavceess ois 0.614 


As seen above, the Baltimore leve's compare most 
favorably with the best work done elsewhere, by the 
most precise of modern methods. The maps of the 
topographical survey of Baltimore embrace an area of 
about 32 square miles, and the primary triangulation 
covers 54.7 square miles, with an actual land area of 
about 30 square miles within the corporate limits. 
The report upon methods and results is very full and 
detailed, and it is a model document of its class. 


THE UNITED STATES PUBLIC WORKS. Contain- 
ing a summary of the methods of construction and 
character and materials and plant used in the pub- 
lie works under the charge of the War and Treas- 
ury Departments, and of the Commissioners of the 
District of Columbia, including works of river and 
harbor im ement, buildings at posts of the U. 8S. 
Army, lighthouses, public buildings, life-saving sta- 
tions, and works of municipal engineering of Wash- 
ingvon, D. C. Also of the laws, regulations and 
forms prescribed for the conduct of such works; a 
diredtory of the U. S. agents in charge of these 
works, and of contractors for them; also of manu- 
facturers of and dealers in machinery, materials 
and miscellaneous su ewe used in the construction 
of these works. Publ shed as a book of reference 


for all persons interested in the public works, and 
for engineers and contractors in general. By Cap- 
ttain Engineers of the 


. M. Black, of the Corps o 
U. S. Army, M. Am. Soc. C. BE. New York: John 
Wiley & Sons. Oblong: 4to; pp. 276; illustrated b 
40 haif-tone engravings and working drawings; 
While the lengthy title given above in some measure 
describes this work, its real usefulness to engineers 
and to contractors can only be fairly measured after a 
study of its contents. The general law and regula- 
tions of the various departments are, of course, most 
interesting to those doing business with these depart- 
ments; but the convenient form in which they are here 
given will doubtless reveal many things not generally 
thought of even by the careful bidder. Under the 
more technical heads, those describing the methods of 
and appliances for doing public work, there is much 
valuable engineering detail. Costs are given very fully 
for special chasses of work; the plant is described and 
the methods of work are explained. Dredging opera- 
tions are gone into very fully, and various kinds of 
dredges are shown in minute detail. Some of the 
best dredges in use on government work are illustrated. 
Rock excavation under water and concrete construction 
are treated in Like manner; jetties and dikes follow, 
both for sea, lake and river work; crib and pile founda- 
tions, river regulation, cofferdams of various types, 
canal-lock construction and dams, lighthouses and 
beacons, are all treated with a detail of actual cost, 
labor, material, etc., that would only be possible under 
the minute records preserved of the progress of govern- 
ment work. Another chapter relates to the business 
methods controlling the conduct of public works, and 
the book concludes with copies of the forms used in 
the various departments for all manner of business. 


THE WATDPR SUPPLY OF TOWNS and the OConstruc- 
tion of Water-Works. A Practical Treatise for the 
Use of Engineers and Students of Engineering. By 
W. K. Burton, Assoc. M. Inst. C. E.; Professor of 
San‘tary_ Engineering in the Imperial University, 
Tokyo, Japan; Consulting Engineer to the Tokyo 
Water-Works; Engineer to the Sanitary a, 
Home Department, Japan. To Which is d 
a Paper on the Effects of Barthquakes on ater- 
Works, by Professor John Milne, F. R. 8. ndon: 
Orosby kwood & Co. Philadeiphia: J. B. Lip- 
pincott & Co. Large 8vo; pp. xiv., 304; 44 plates 

and 213 illustrations in the text; $9. 


This book gives a good outline of the general prin- 
ciples of water-works design and construction, supple- 
mented at many points by detailed information. While 
written more for the student than for the engineer, the 
latter will find some novel and useful suggestions and 
examples, in addition to which the book is a new 
presentation of an old and rapidly changing subject. 
The author, unfortunate!y, has not kept abreast of all 
the changes, especially on this side of the water. For 
instance: He regards the use of wood stave pipe, 
banded with iron, as perhaps a backward step; he is 
apparently unaware of many of our advances in the 
use of steel conduits, the development of meters and the 
meter system. The modern theory and practice of 
water purification by sand filtration seem to be un- 
known to Mr. Burton. He tells how filter beds are con- 
structed, thinks they are someth'ng more than strainers 
and makes suggestions for their operation, but he is 
silent as to the German, Pnglish and American teach- 
ings regarding their efficiency as ramovers of bacteria. 
The reason for ‘the author's failure here aiso accounts 
for his failure at other points: He has only partially 
availed himself of the information on recent ideas and 
practice, which is given week after week and month 
after month in engineering journals and the publica- 
tions of technical societies. To ignore such store- 
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houses of facts when preparing a treat'se on live a: 
changing topics is to miss one’s greatest opportuni; 
which is to bring together and discuss the best from a. 
possible sources, the labor of one man thus saving tha 
of many. : 

The book is well bound and the typography and press. 
work are good, but there is a needless number of inse: 
plates. Nearly atl the illustrations presented on thes. 
plates might better have gone in the text, as they are 
on an unnecessarily large scale and poorly rendered « 
that. Text and figures in the text together now make 
up only some 300 pages, in addition to which there ari. 
44 plates. Had the draw'ngs for the plates been prop 
erly made, only 10 or 12 of these would have been no- 
cessary, and not more than 20 to 25 pages of combine: 
text and illustrations need have been added. Some 
mod‘fications of this sort would have improved the book 
in appearance and ease of handling, and diminished th. 
excuses for putting so enormous a price upon it as $y. 
THE NEW CROTON AQUEDUCT: R . 

Aqueduct Commissioners, by the President, mee 
€. Duane, Containin Reports of the Secretary 
Edward L. Allen, and of the Chief Eng neer, 4. 
phonse Fteley, Giving a Review of the ork of the 
Aqueduct Commission from Jan. 1, 1887, to Jan. 1 
1895, Including Plans and the Work of Construc 
tion of the New Croton Aqueduct, Proposed Dans 
and Reservoirs, and Appurtenances, ade in Ac 
cordance with Resolutions of the Aqueduct Com 
missioners. 4to; bp, 104; 14 tables; 50 photogravure 
inset plates, and 71 lithographic inset sheets of 
working drawings. Published by the Aqueduci 
Commisioners. ddress the Secretary, Edward L 
Alen, Stewart Building, New York, for copies 
which are not on sale, and a limited number of 
which, only, are available for distribution. 


To the close of 1894 the total expenditure for the 
work done under the direction of the Croton Aqueduc) 
Commission was $29,257,000. Of this sum $2,700,000 
was paid by the order of the court for property and 
property rights outside the jurisdiction of the Com- 
missioners, and the greater part of the balance was 
paid for construction, including salaries and various 
incidentals. Under the certificates of the chief en- 
gineer, $19,760,000 has been paid for work on the new 
aqueduct and $3,384,000 for the constraction of new 
reservoirs and accessories. The aqueduct has been 
practically completed since 1891, having been put in 
operation in 1890, but much dam and reservoir work 
remains to be done, inciuding the major portion of 
the great storage reservoir on the Croton River, to 
be created by: the immense masonry dam at the 
Cornell site. 

The present report of the Aqueduct Commission 
covers seven years of its history, the first six years’ 
work having been described in the first report, issued 
in 1887. During the period covered by this report 
work on the new aqueduct has been completed, and 
the’ storage reservoir construction has been taken 
up and considerably advanced. Seven dams, forming, 
or to form, four reservoirs, with a total capacity of 
nearly 60,000,000,000 gallons, have been put under con- 
struction, and three of them have been completed. 
The carrying capacity of the aqueduct, it may be 
stated here, is over 300,000,000 gallons a day, its 
length nearly: 30 miles, and its size, through a great 
part of its course, equivalent to a circle 14 ft. in 
diameter. 

After making the above statements, it is hardly 
necessary to remark that the present report, describ- 
ing and illustrating work of such magnitude, will be 
a prize to those engineers who are so fortunate as to 
secure a copy. As intimated above, the edition is 
limited in number, and naturally great discretion must 
be exercised in distributing it. The publication of 
such a volume is very expensive, and it is to be hoped 
that the copies distributed may go to those who can 
make best use of them. 

The reports of the president and secretary are 
largely historical, while that of the engineer is more 
in the nature of a description of the work, illustrated 
very fully with reproductions of photographic views 
and line drawings. Much information is presented in 
brief compass in tabular form, including the detailed 
bids for constructing the dams and reservoirs men- 
tioned above. 

Defective work on the aqueduct is described and il- 
lustrated in the engineer’s report, and some valuable 
information is given regarding tests of the carrying 
capacity of the aqueduct, which proved to be some 
5 or 6% below the original estimates. 

The volume is a fitting companion to the handsome 
one issued as the first report of the Aqueduct Commis- 
sion, and, as might be expected, is on the whole su- 
perior to that. 

The very expensive photogravures with which the re- 
port is ilustrated are reproduced from photographs 
taken on the work; and, while the reproduction is 
most excellent, the original photographs were in many 
eases only fairly good. It ought to be more generally 
understood by every one who has to do wigh the mak- 
ing of books that an engraving reproduced from a 
photograph can never be better than the original, and 
that to secure the best results, no pains should be 
spared to get the best and sharpest photographs. 
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Mr. J. W. Morrison has been appointed Chief Sur- 
veyor for the Street Commission at Boston, Mass. 


Mr. John Flynn, Jr., has been appointed Assistant 
Engineer to Mr. Schenk, City Engineer of Troy, N. Y. 


Mr. Henry L. Brevoort, Mechanical Engineer, of 
Brooklyn, N. Y., died at Rockaway Beach, N. Y., 
July 5. 

Mr. N. B. Montserrat has been appointed receiver 
of the Columbus, Sandusky & Hocking R. R., vice 
Mr. J. H. Stewart. 


Mr. Willis L. Moore has been appointed Chief of the 
Weather Bureau of the Department of Agriculture, to 
succeed Prof. Harrington. 


Mr. J. S. Wilbur has been appointed Diviston Eng!- 
neer of the San Francisco & San Joaquin Valley Ry., 
with office at Stockton, Cal. - 


Lieut.-Col. Wm. R. King, U. S. Eng!neer Corps, has 
been put in charge of the improvements of the upper 
Mississippi River, with office at Rock Island, Lil. 


Mr. Hiram Blood, formerly Manager of the Bosion, 
Clinton & Fitchburg R. R., and President of the Cleve- 
land & Canton R. R., died at Fitchburg, Mass., July 5. 


Mr. Joseph B. Stearns, inventor of the Dupiex system 
of te‘egraphy, and at one time President of the Frank- 
lin Telegraph Co., died at Camden, N. J., July 4, at the 
age of 65. 


Mr. T. H. McKenzie, M. Am. Soc. C. E., of Southing- 
ton, Conn., has been reappointed as the engineer mem- 
ber of the State Board of Health of Connecticut for a 
term of six years. 


Mr. E. M. Byers, formerly a well-known iron manu- 
facturer of Pittsburg, died at Kirkbride Asylum, Phila- 
delphia, Pa., June 30. He was born at Greenfield, Pa., 
about 45 years ago. 

Mr. A. G. Menocal, C. B., U. S. N., has been or- 
dered to the Brookiyn Navy Yard to succeed Mr. P. C. 
Asserson, C. E., U. S. N., detached and ordered to the 
Norfolk Navy Yard. 


Mr. C. A. Lichty and Mr. J. H. Howe have formed 
a partnership with the firm name of Lichty & Howe, to 
carry on a general practice in c‘vil engineering, with 
headquarters at Madison, Wis. 


Mr. W. H. Vorce has been appointed Superintendent 
of Signais on the Western Division of the New York 
Central R. R., to succeed Mr. P. C. Brewer, who has 
resigned on account of ill health. 


Mr. C. L. Anderson, Auditor-General of the Nor- 
wegian State Railways, is visiting this country to make 
some inquiry into the systems of railway accounting 
and management practiced here. 


Mr. Harrison Cary, Assistant City Engineer of Sagi- 
naw, Mich., died June 29. He was at one time City 
Surveyor, and had also been Chief Engineer of the 
Saginaw, Tuscola & Huron R. R. 


Mr. Alfred H. DeCamp, a mechanical engineer in the 
employ of the Trenton Iron Co., was killed at Holyoke, 
Mass., by a plank faliing off one of the towers of a 
cableway which he was erecting at that place. 


Mr. J. K. Geddes, of Zanesville, O., has been ap- 
pointed Receiver of the Bellaire, Zanesville & Cincin- 
nati Ry. Co. Col. W. F. Hunter, of Columbus, 0O., 
has been appointed Counsel for the Receiver. 


Mr. E. P. Storrs has been elected Superintendent 
of Water-Works at Hanover, N. H., and Mr. N. 8. 
Huntington has been elected President of the water 
company to succeed Dr. Tucker, who has resigned. 

Mr. Grant Wilkins, of Atlanta, Ga., has resigned his 
office as Chief of Construction of the Cotton States 
& International Exhibition, after having superin- 
tended the greater part of the erection of the main 
bu:ld'ngs. 

Mr. Wm. Bailey Thomas has been appointed Division 
Superintendent of the Southern Ry., in charge of the 


division formed by the newly acquired Atlanta & 
Florida R. R., of which Mr. Thomas was Receiver and 
General Manager. 


Mr. J. D. McIiwain, who has been appointed Super- 
intendent of the Schoen Mfg. Co., of Pittsburg, Pa., 
was preyiously Superintendent of the Union Car Co., 
of Depew, N. Y., and the Harvey Steel Car & Repair 
Works, of Chicago, Ill. 

Mr. Wiliam Brown, Chief Engineer of the Depart- 
ment of Public Safety at Pittsburg, Pa., has been ap- 
pointed Superintendent of County Roads under the 
new road law passed by the last legislature. His 
salary will be $4,000 per year. 


Mr. C. Stuart Patterson, of Philadelphia, Pa., has 
been elected a director of the Pennsylvania R. R. Co., 
succeeding the late Mr. H. H. Houston. He is a 
lawyer by profession, and has published works on 
laws relating to railway accidents. 


Mr. R. R. Hammond has been appointed Division 
Superintendent in charge of the main line of the Kan- 
sas City, Fort Scott & Memphis R. R. between Spring- 
field and Mile Post 481, and the Current River R. R., 
with headquarters at Springfield, Mo. 


Mr. E. T. Haines, of Jamestown, N. Y., is now Presi- 
dent and General Manager of the Jamestown & Lake 
Erie R. R., which is to be extended to Clifton, on Lake 
Cheutauqua. Mr. W. E. Griggs, General Manager, 
and Mr. Frank 8S. Jones, Superintendent, have re- 
signed. 

Mr. Henry Wakefield Frye, Associate Editor of the 
“Electrical World,” died at Folsom, N. Mex., June 20. 
He was born at Belfast, Me., in 1868, graduated at 
Coiby University, Waterville, Me., aud then studied 
electrical engineering at Johns Hopkins University, 
Baltimore, Md. 


Mr. T. A. Miller has been appointed Assistant Su- 
perintendent of the Aurora Division of the Kansas 
City, Fort Scott & Memphis R. R., with headquarters 
at Aurora, Mo. This division was formerly the Green- 
field & Northern R. R., and has been acquired by the 
K. C., Ft. 8S. & M. R. R. 


Mrs. James B. Eads, widow of the ce‘ebrated bridge 
and canal builder, died at her residence in New York 
on July 5, aged 75 years. Mrs. Eads was the daughter 
of Dr. Hegaman, of Lawrenceburg, Ind., and was 
married to James B. Eads about 40 years ago. Five 
married daughters survive her. 


Mr. Edward Manning Bigelow, M. Am. Soc. C. B., 
who has been Director of the Department of Pub‘ic 
Works of Pittsburg, Pa., for seven years, has been 
honored by a statue erected by public subscription 
in acknowledgment of his work in securing to the 
people Schenley Park and Highland Park. Mr. Bige- 
low was formerly City Eugineer of Pittsburg. 

Mr. W. W. Gwathmey, Jr., has been appointed Chief 
Engineer of the Seaboard Air Line, with office at 
Portsmouth, Va. Mr. T. W. Whisnant bas been ap- 
pointed Superintendent of the First Division, with 
headquarters at Portsmouth, Va.; Mr. William Mon- 
cure, Superintendent of the Second Division, with 
headquarters at Raleigh, N. C.; and Mr. V. E. McBee, 
Superintendent of the Third Division, with headquar- 
ters at Atianta, Ga. 


Mr. W. W. Fagan has resigned his position as Gen- 
eral Superintendent of the Kansas City, Fort Scott & 
Memphis R. R., and the office of General Superintend- 
ent is discontinued. Mr. J. H. Emmert has been ap- 
pointed Superintendent, and will have charge of all 
trausportation, also of the repairs and maintenance of 
buildings, and the repairs and maintenance of road, 
track and bridges, under the general direction of the 
Chief Engineer. The Superintendent's office will be 
in Kansas City, Mo. 


Prof. Mark W. Harrington, Chief of the U. S&. 
Weather Bureau, has been removed by: the President, 
apparently owing to friction between himself and 
Secretary Morton, of the Department of Agriculture. 
Prof. Harrington was formerly a member of the fac- 
ulty of the University of Michigan, and was appointed 
to his late office by Secretary: Rusk in 1890, because of 

is long acquaintance with meteorological matters. 
The salary of Chief of the Weather Bureau is $4,500 
per annum. 

Mr. John P. Adams. ex-Commissioner of City Works 
in Brooklyn, died in that city on July 2. Mr. Adams 
was born near Newbury, Mass., on April 16, 1839; 
was educated at the Dummer Academy, and studied 
law with Caleb Cushing. He practiced law in Massa- 
chusetts before coming to Brooklyn in 1875. In 1885 
he was chairman of the reorganized Democracy, and 
held that office until 1892. He was Commissioner of 
City Works through the terms of Mayor Chapin, and 
through that of Mayor Boody. 

Mr. Chas. A. Allen, M. Am. Soc. C. E., of Worcester, 
Mass., has been retained by the city of Boston In con- 
nection with determining the price to be pald by the 
Metropolitan Water Board of Massachusetts for that 


v 





part of the Boston water supply works which will be 
made a part of the new metropolitan system. Mr. 
Allen has g!so been engaged by the manufacturers 
in the Nashua and Merrimac valleys to serve as their 
engineer in the settlement for damages for the taking 
of the Nashua River as a supply for the above system. 


Mr. Geo. F. Evans, Superintendent of the Southern 
Division of the Boston & Maine R. R., at Boston, 
Mass., has had his division extended to cover the 
Southern Division of the newly acquired Concord & 
Montreal R. R., as far as Concord, N. H. The North- 
ern Divison of the Concord & Montreal R. R. becomes 
the White Mountain Division of the Boston & Maine 
R. R., under Mr. Geo. E. Cummings as Superintendent, 
with office at Woodsville, N. H. The engineering office 
at Concord, N. H., is continued under Mr, F. A. Mer- 


rill, formerly Chief Engineer of the Concord & Mon- 
treal R. R. 


Mr. John R. Freeman, M. Am. Soc. C. E., has been 
nominated by Gov. Greenhalge as member of the 
new Metropolitan Water Board of Massachusetts, to 
take the place of Mayor Whipple, of Brockton, whose 
nomination, reported in our Issue of June 27, the coun- 
cil refused to contirm, Mr. Freeman graduated from the 
Massachusetts Institute of Technology in 1876. For 
a number of years he was principal assistant to Mr. 
Hiram F. Mills, Engineer for the Essex Co., which 
controls the water power of Lawrence, Mass. Nine 
years ago he became engineer to the Associated Fac- 
tory Mutual Insurance Co.'s of Boston, and Is now 
chief of the inspecting department of the companies. 
In addit:on to the above Mr. Freeman has performed a 
large amount of important work as a consuitiug en- 


gineer, in connection with water supply and water 
power systems. 





ENGINEERING SOCIETIES, 


COMING TECHNICAL MEETINGS. 

ENGINEERING ASSOCIATION OF THE SOUTH 

duly 11. Secy., H. DL, Kubum, Nashville, Tenn. — 
agg or a ENGINEERS. 

uly 13, Secy. forrest J. Sui lock, 

uy 3B, So th, Deuver Bi . Helena, 

ENGINEERS’ CLUB OF MINNEAPOLIS. 

duly 15. Secy., KE. Nexson, Kasota Biock. 
AMLK. ASS'N FU THE ADVANCEMENT OF SCIENCE. 

Aug. 28 lo Sept. 7. At Springtieid, Mauss. Secy., F. W. Put- 


Lam, Sulem, Muss. Local dSecy, e 
field, Mass, Jo Wa. A. Webster, Spring- 


NATIUNAL IKRIGATION CONGRESS. 


Sept. 1610 19. At Albuqueryue, N. Mex. 
Alics, Los Angeles, Cal. ees Fett 


i. 
NEW ENGLAND WATER-WORKS ASSOCIATION. 


Sept. 11 to 13. At Burlington, Vt. ‘y. 5, 
RAS ugton, Secy.,John C. Whitney, 


NEW ENGLAND ROADMASTERS’ ASSOCIATION. 
Sept. 18, 19. Secy., M. C. Hanulton, Resttend, teen. 
AMEKICAN INSTITUTE OF MINING ENGINEKRS. 


Uct. 8. At Atlan Ga. . & ° 
Seat ate la, Becy., KR. W. Raymond, New 


ROADMASTERS’ ASSOCIATION OF AMERICA. 
Uct. 8. At St. Louis, Mo. Secy., W. W. Sharpe, Way- 


AMERIC os UPT 
SkICAN INT. ASSOC. OF RY. E 
AND BUILDINGS. ee 


Oct. 15. At New Url La. oo. a. Bw 
Concord & Moutreal “ R: u Sees H Patter7on, 


AMEKICAN STREET KAILWAY ASSOCIATION, 
Uct. 15, At Moutreal, Que. Pres., Joel Hurt, Atlanta, Ga. 








CONSTRUCTION NEWS. 
CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


See Eng. 
opened. Work. Place. Nowa 
July 12.8chool bui-ding repairs, Chicago, Ill....June 27 


Sly 12. Paving, Beale, Ne Mo. cicecsccescccaces June 27 
Jury 12: Macadamizing. Springfield, Mass........ Juy 4 
July 13.Sewers, Kochester, N. H..... éedesecee July 4 


Adverti . Eng. News, July 4. 
July 13.Sewer materials, Rochester, N. H.......duly, 4 
Advertised, — News, July 4. 
July 13.Sewers (10 GG), Uenes, BW. Y.. veces July 4 
Advertised, ug. News, July 4. 
July 13.Court house addition, Kast Cambridge.July 4 
July 13.Grading, Bellevue, Pa..............-..- July 
Juy 18.Pipe sewers (11,200 ft.), Rutland, Vt....July 11 
July 13.Brick sewers (1,200 ft.), Rutland, Vt....July 11 
July ee (2), Westwood, N. J.......6.+5- Juiy ll 
July 13.Brick paving, Cieveland, O............ 
July 13. Asphait eves . Indianapolis, Ind......July 11 
Sus sie aa ae ye Pipes vesesec0 July 11 
uly 15. pvg (13, 8q.yds.), Waukegan, Ill. .June 20 
Advertised, Eng. News, June 20 ana 37. 






Ju:y 15.E-ectric lMghting, Vicksburg, Miss.......June 20 
soy ay eee ee. TeeeP sae ss gene 2 
uty 15.Court house vauirs, Helena, Mon une 

July 15. Road (3 miles), Missoula, Mont... -duly 


ee 4 
July 15. Brick paving, Montgomery. Ala........ - 
July 15..Water bonds Sent WP csee 4 
July 15.Pipe sewers (18,000 ft} Roselle, N. J... 4 
Advertised, Eng. News, July 4 and 11. 
Juty 15. Water-works system, Frankiin, Minn....July 4 
July 15.Water-wks. system, Hightstown, N. J..July 4 
Advertised, Eng. News, Ju:y 4. 
July 15.School house, Baltimore, Md............duly 4 
July 15.Court house plans, Huntington, W. Va..July 4 
Juiy 15.Cobblestone paving, Brooklyn, N. Y ‘July 4 
July 15. Paving brick (1,000,000), Allegheny, Pa..July 4 
July 15.Brick paving, Cincinnati, O............July 4 
July 15.Stone arches (2), Syracuse, N. Y.......July 11 
July 15.Pipe sewers, Syracuse, N. Y 
July 15.Pipe sewers one ft.), Boston, Mass... .J 
July 15.Pipe sewers, A:bany, N. ¥...........--duly 
cos Lap me ay _— ving, Albany, N. Seana # 
.Pavin EOWA, I. Rees dtacetssés ‘ 
¥ “Advertised, Eng. News, July’ 11. . 
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y 16. Macadamizing 
Advertised, EKug. 
uly 106. Boller for water-works, Dallas, Tex....July 4 
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. Paving, Newburg, N. Y.....-sesseeeeeeedaly ll 
Paving, Walden, N. .Y.coccccesescsess --Jduy 11 
Sewers, Allegheny, Pa........-0+-seeee Juy li 
- Street improvements, Philadelphia, Pa..Ju.y 11 
-Brick paving, Ciluciumatl, O............ Juiy 11 
. Water-wks. extensions, Galesburg, Ill..July 11 
BOWE, DORVAl, VOl0s oovccncsecrensesse du.y il 
. Bridges (7), Pawnee City, Neb.......... Ju.y 11 
-Wagon road, Portland, Ore............ Jucy 11 
-Court house, ete., Houston, Tex....... Juue 27 


e m.), Morristown, N.J.June 27 
News, June 27 to July il. 


J 
a 
J 
J 
J 
J 
J 
J 
d 
J 
Juv 16..S5ewers (11,400 ft.), Wilmington, Del...July 4 
Advertised, Eng. News, July 4 and 11. 
duly 16.Pig lead, Columbus, O...............4.- July 11 
July 16. Aspbhait paving, New Bedford, Mass....Ju.y 11 
Advertised, Eng. News, July 11. 
July 16.Aspha:t paving, Brooklyn, N. Y........ July 11 
du.y 16.S8tone paving, Jersey City, N. J........Jduiy 11 
July 16. Asphalt paving, etc., Jersey City, N. J..Juiy 11 
July 16. Sewers (2,500 {t.), Jersey City, N. J....Ju.y 11 
Ja.¥ 16.Jail, Pulawk:, Va... cccccsccccscessvece July 11 
July 16.Pipe sewers, Brazi:, Ind.............0+. Juty 11 
Ju.y 16. Asphait paving, Ludianapolis, Ind...... Ju.y 11 
Jaly 16. Ur.ck paving (6,000 lin. ft.), Marion, Ind.July 11 
Juiy id. Pipe (1,400 tous), Chicago, LUl.......... uy iL 
Juiy 16.Water-works sysiem, Kassou, Minn....July 11 
Jucy 16.Schvo! building, elc., Torouto, Ont...... Juy il 
du.y 17. Dredging aud remov.ng ledge, Newport.June 20 
Juy 17. liusprovements, League ls.. Navy Yard..July 4 
July 17. Steam tire eng.ues (4), New  York...... duy 4 
Juvy 17.Macadam, etc., New York, N. Y....... Ju.y 11 
July 18. Macadamiz.ug, E.vzabeth, N. J......... July 4 
July 18.8ewers, etc., New York, N. Y.......... Ju.y 11 
July 18.lron draw bridge, Hammonton, N, J...Juiy 11 
July 18.S8ewer brick, Wash.ugtwou, D. C........ Ju.y 11 
Advert.sed, Eng. News, Ju.y 11. 
July 18.Asphait paving, Indianapolis, Tad...... Juty 11 
Ju.y 18. Water-wks. system, Mapie Park, Ill....July 11 
July 19. Water aud light bounds, Windum, Minn..Jupe 27 
Ju.y 10. Fiagging, etc., Elizabeth, N. J........ Juy 4 
July WW. Street iughting, Marcus Hook, Pa....... Juy 4 
Jury W.School buud.g, Marlette, Mich......... Juy 4 
Ju.y 10, Parkway, Boston, Mass.......6..-.0506 Juiy 11 
Ju.y 19. Sewers, Brooklyn, iis En bckvcopmasemane vumy il 
Ju.y 19.Strcet cieaning and sprinkling, Buffalo.Ju_y 11 
Ju.y 10.Sewers, Camden, N. J.....cseeceeevees Jusy 1b 
Ju.y 19. School building, Kingston, Pa.........July 11 
Ju.y 19. Bridges (8), Wayue, Neb.........+-+.- Ju.y 11 
July 19.Jail,” Hamilton, Onl. ....sccccsesceceses July 11 
July 2v. Water-works trauchise, Verth, Out..... June 20 
Juiy 20. Scuvel buidiags (2), Cleveland, U...... June 27 
Ju.y ZO. Water-works system, Union, Mo........ June 27 
July 20.Water bonds, New Britain, Conn...... Juy 11 
July 2U.Jutake tunuel, Buffalo, N. Y.........- July 11 
Jucy 2). Buiiding work, Geneseo, N. Y.......... July 11 
Ju.y 20. Aspha.t pav.ug, Saginaw, Mich........ Jducy lt 
Juiy 20. Brick paving, Saginaw, Mica.......... July 11 
July 20. Brick pav.ug, East 38t. Louis, Lt......ducy il 
Jucy 22. hectic tigai paul, Wasu.ug.uon, Vv. C..du.y 4 
Ju.y 22. Bridge work, Sacem, Mass............ July 11 
Jucy 22.Granolith.c pavemeut, Ba.timore, Md...Juy 11 
Ju.y 22. Kr.ck sewer, Sevutk Bend, lnd.......... Jury 1L 
Juy Si. Wale Wha, s¥s.ein, Cape Vincent, N. Yoduuy 4 
July 23.Cleaning water bas.n, Waterbury, Coaon.July 11 
Ju.y 23.Fiagy.ng, Brovksyn, N. XY....eccccccecs ducy al 
Ju.y 23.Pipe sewers, Bulfaio, N. Y¥............ Ju.y 11 
Ju.y 23.Sieone and plier work, New York....... Juty 11 
Ju.y 25. Bridge subscructure, Detiance, O....... Juy 11 
Ju.y 24.Suspeasion cabieway, Wasucugton, D. CJuy 4 
A:ivertived, Eng. News, July 4 and 11, 
July 24. Bridge pier, Prov.dence, R. I.......... Ju'y 11 
Juy 24. Vipe sewers (7,850 ft.) Urbana, Ill...... July 11 
Advertised, Eng. News, July 11. 
July 25. B.eciric Uebi piaut, Beacfontaine, O...June 20 
Juty 25.Brick Daviug, Lorain, 0.....cccscacses Juy 
Adveriised, Eng. News, July 4 to 18. 
July 25. L.ghihouse meta:work, New Orleans, LaJuty 4 
Ailveriised, Eug. News, July 4 and 11. 
Ju'y 25. Water-wks, system. Warsaw, N. Y....July 4 
July 25. Lighthouse, New Orleans, La........... Juy 4 
Adv. riised. Eng. News, July 4 and 11. 
July 25.Amusement hall, Wash:ngton, D. C....July 11 
July Sewer, Lawrence, Mass..........+. .- Jay il 
Jucy 25.Castiugs, Springfield, Mass., Armory...Ju.y 11 
July 25. Water-works system, Warsaw, N. Y....July 11 
Advertised, Eng. News, July 11 and 18. 
Jaly 25.lron br.dges, Elkton, Md............... July 11 
Jau.y 26. Water-works sys.em, Monticello. Ind...July 11 
Advertised, Eng. News, July Tl and 18, 
July 26.Post office building, Richmond, Que....July 11 
Ju.y 20. Water-wks. syscem, Momence, Li...... Ju.y 4 
Adverrised, Eng. News, Juiy 4 to 25. 
July 29.Cement (25 bbis.), Cine nnati, O.......Jmy 4 
July 20.Sewers, Huntington, Ind............... July 11 
Juiy 29.Artesian well, Cambridge, Iil.......... Juty ll 
Ju.y 30. Court bonse pians, Atchison, Kan....... July 4 
Ju:cy 30. Library building plans, Hoboken, N. J..July 11 
July 30.Underground conduits, Cincinnati, O..Juyi1 
July 30.Court house plans, Knoxville, la....July 1 
July 31.Artesian well, Alvarado, Tex.......... juvi4 
July 31.Electric light equipment, St. Clair, Pa..July 11 
Aug. 1.Water-wks. sysrem, Logan, O.......... Juiy 4 
Advertised, Eng. News, July 4 and 11 
Aug. 1.Water-wks. franchise,West Rutland, Vt.July 11 


Ad 
Ang, 1.Armory at 
Aug. 1.Granite block paving. Mobile, Ala...July 11 

u 


vertised, mug, News, July 11 and i8. 
Ja 


MRCOG, Bh IB is cck cigueecd July 11 


Advertised, Eng. News, y 11 to 25. 
Aug. 1.Steel ‘bridge, Ironton, O.............. July 11 
Aug. 2.Flectric ligntng, E: Pasa, Tex.......... May 23 
Aug. 5.Levee wk. (700.000 cu.yds.),Rock Island.July 11 
Advertised, Eng. News, July 11 to Aug. 1, 
Ang. 6.Court house. Dublin. Ga............0e June 20 
Aug. 12. Ruild'ng addition, Los Angeles, Cal....June 27 
Aug. 12. Bridge, Rock Island, Ill.............00. July 11 
Ang 20. Capitol building, Otrmptia, Wash...... Inne 20 
Aug. 30.Timber (69 sq. miles), Ottawa. Ont....July 11 
Sept, 5.State copitet Plans, St. Paul, Minn....July 11 
Sept. 18. Water-wks, franch'se, Butte, Mont....July 11 
ons Banerrions. aes, ae Jay 4 to Aug. 8. 
et. + ™oune for arr balding, Phitadelphia, Pa..} 
c Advertised, Eng, News, Mar 2% to June = 
No date. Ru!'ding plans. London. Ont........... Julv 11 
“oo  Rallway (25 miles). Ralelgh, N. C...... July 11 
“ Canal excavation Portland, Ore........ July 11 
RAILWAYS, 


LONG LAKF.—Incor 
construct a steam roac 


East of Chieago. 


rated in New York July 8 to 
in the Adirondacks about 10 


mites in length, from Axton to Long Lake, connecting 


at Axto 
Axton 


n with the Raquette Lake R. R.. running from 
te Raquette Lake; capital stock, $100,000; di- 
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rectors, C. E. Arnold, A. J. Voyer, W. P. Shaw, M. J. 
Canady, John Wagner and Cli ord D. Gregory, of Al- 
bauy; i. K. Johuson, of Bath; George 1. Humphrey, 
of Saratoga, and Fred 8S. Wadhams, of New York. C. 
KE. Arno holds 700 and A. J. Voyer 287 of the 1,000 
shares. Mr. Arnold is the chief projector of the 
Kuquette Lake road, as noted last week. ‘The state 
rai.road commission will give a hearing on July 16 ou 
the company’s application for permiss.on to construct 


its road. 

MILLERSBURG, ASHLAND & GREENWICH.— 
Press reports state that H. BK. Camp, Pres., Akron, U., 
has s.gued an agreement to have ths railway com- 
pieted to Jeromevi.le, U., by Sept. 16. The road is 
projected to connect Greenwich, Ashland, Jeromeville 
and Shreve, and about eight miles were completed 
ge months ago. Ch. tngr., John H. Hail, Can- 
ton, O, 


SEBASTICOOK & MOOSEHEAD.—The town of 
Harmony, Me., has voted, 117 to 2, to aid the proposed 
extension of this railway to the extent of the town’s 
debt iimit. It is expected that the construction will 
be commenced this month. Pres., Z. D. Lancaster, 
lredericton, N. B. 


WELLSTON & JACKSON BELT.—The contract for 
grading and bridging this road, 20 miles in length, 
was awarded Ju.y 2 to John M. Laliy, of Detroit, 
Mich. The new road will tap valuab.e coal fields. 
brederick S. Sheldon, of Columbus, O., Ch. Engr. 
Columbus, Hocking Vailey & To.edo, is chief engineer. 
‘The headquarters of the contractor will be at Wells- 
ton, O. 

WISCONSIN & MICHIGAN.—Press reports from 
Marinette, Wis., state that this company will soon 
beg-n work on an extension from Faithorn Junction, 
Mich., northwest to Florence, Wis., about 25 miles, to 
tap the principal mines of the Menominee iron range. 
Gen. Man., J. Bagiey, Menominee, Mich. 


Southern. 


CHATTAHOOCHEE VALLEY.—Reports from West 
Point, Ga., state that surveys are beng made for the 
eariy construction of this railway between that city 
and Langdale, Ala., and that M. L. Lanier, Pres., bas 
returned from the Bast, where he secured capital to 
build the road. a -coxsaoorre 

COLUMBUS, HUNTINGTON « I “- 
Cabe. and Wyoming counties, W. Va., have voted to 
issue $100,000 in bonds to a.d in the construction of 
this railway from Huntingion up the Guyandotte 
valley. 

x10 TENNESSEE.—Incorporated in Geor- 
a id eke a rauway from Atlanta, Ga., Lo 
sume point on the Tennessee state line in Catoosa 
county; capital stuck, 92,UUU,0U0; incorporators, Thos. 
M. Barna, A. H. Beun.ng, RK. B. Buock, James A. 
Gubert, P. G. Grant, Damel B, Harris, John SB. Pan- 
chan, James L, Riley, Koby Roubinson, R. F. Shedden, 
aud others. ss. aeeiaealt laniiiaiaie 

KENTUCKY SOUTHERN.—The Kentucky Southe 
Ry. Co., with a capital of $200,000, and tue Souchecsn 
Cuoustruction Co., with a capital of $25,000, were in- 
corpurated in Kentucky June 28. Both are composed of 
the same stockhboiders: G. Lionel Prescoct, Londvn, 
KEnug.; W. S. Manning, Wisconsin; L. KF. Hobble, W. 
H. Kinnaird, KR. L. Hubble and J. D. Smith, Laucaster, 
Ky. The purpose of the Kentucy Southern a Co. is 
to construct a railway from the mouth of Little Rock- 
castie River down to Big Rockcastie River, along the 
Hue of Laurel, Rockcastle and Pulaski counties, a 
distance of 35 miles to the Cumberland River. The 
highest amount of indebtedness the compauy can as- 
sume js $40,000. The Southern Consiruction Co. is 
organized to construct and equip the ro.d. 

RALEIGH, N. C.—Bids are asked, according to re- 
ports in another paper, for constructing a standard 
gage railway 25 miles long, the line to be laid with 60 
tv 70-lb. steel rails on hard wood ties, and ballisted 
with gravel or saud. #Jso necessary masonry work for 
culverts and several! bridges. Telegraph poies for en- 
tire route with wiring will be used, and six to eight 
frame station houses with wooden or slate roofs aud 
oll and pine finish; also standard gage locomotives, 
ponsengec. flat and freight cars. Address J. D. Bou- 
shall. 

Northwest. 


CHICAGO, MILWAUKEE & ST. PAUL.—This com- 
— is reported about to mike extensive improvemen:s 
n its roadbed. The work will — a large number 
of new _ties and steel rails, accor Ch. 
Engr., D. J. Whittemore, Chicago. 
GLADSTONE, WHITEFISH & SUPERIOR.—The 
contract for grading the first five miles of this new 
road, from Gladstone, Mich., has been awarded to W. 
J. Merston & Co., of Minneapolis, M'nn. This road, 
which is projected by the Cleveland Ctiffs Iron Co., 
will open up an immense tract of hardwood timber, 


ing to reports. 


and is intended eventually to reach the Marquette 
mining district. Gen, Man., Austin Farrell; Ch. Engr., 
E. C. Brown. 

GREAT NORTHERN.—It is stated at St. Cloud, 


Minn., that Foley Bros. & Guthrie, of that city and St. 
Paul, have been awarded the contract for building a 
branch line for this road from Casselton to Hope, N. 
Dak., a distance of 8 or 10 miles. The construction 
will be commenced at once. 


MINNEAPOLIS, ST. PAUL & ASHLAND.—Press re- 
poets state that Ashland county, Wis., has voted to 
ssue $125,000 in bonds to aid hh the construction of 
this road on condition that the road be completed from 
Ashiand, Wis., to St. Paul and Minneapolis within a 
year. It is stated that construction will begin at once. 


Southwest. 


GULF & INTERSTATE.—L. P. Featherstone, Secy.. 
Galveston, Tex., writes us as follows: We have no 
connection whatever with the Kansas company now in 
the hands of the receiver, nor do we know of any 
work that the Kansas company has done at any point 
aieng the line contemplated by it. As for our roa 
we have 70 miles oa 7 miles of track laid an 
the contract let to finish up the entire line within 120 
days. This means the completion of the line between 
Roliver Point, just across the bay from Galveston and 
Beaumont, the terminus of the Beaumont, Kansas City 
2 ae road and a great lumber depot for eastern 

KANSAS CITY, FORT SMITH & MEMPHIS.—Press 
reports state that this railway is to be completed into 
Miami, Ind. Ter., by Jan. 1, 1896, according to an 
agreement recently made with the officials of the com- 





(Vol. XXXIV. No. Q. 





pany. The road is to be extended from Baxie 
Springs, Kan., to Miami, 14 miles. By the terms . 
the agreement, the town of Miami ts to raise $11,(x) 
and furnish right of way. into the limits of the tow; 
and an acceptable depot site ——This company has a. 
quired the Greentieid & Northern, and will operate 
as its Aurora division. 


TIMBER BELT & COMMERCIAL.—Incorporated a; 
Little Rock, Ark., according to press reports, to buld . 
railway from El Dorado, Union county, in an eastey:, 
and southeasterly direction to a point on the Louisian. 
and Arkansas state line, about miles; capital stock 
$300,000. Pres., Jesse B. Moore; Vice-Pres., Jas. 
Marsh; Secy., Jas. Puryear; Treas., B. W. Reeves. 


Rocky Mt. and Pacific. 


SAN FRANCISCO & SAN JOAQUIN VALLEy.. 
This rai.way has been located for 25 miles south trom 
Stockton, Cal., and rights of way practically secure: 
for that distance. Preliminary surveys are being mad 
farther south. The line is projected from San Fra)- 
cisco to Bakersfield, Cal., via Stockton, 350 miles, ani 
one-half of the capital stock has been subscribed. ‘Tj. 
contracts for the construction have not yet been 
awarded, though local papers state that bids wil! 
soon be received for the work. Ch. Engr., W. B. 
Storey, Jr.; Pres., Claus Spreck:es; princ.pal office. 
321 Market St., San Francisco. 


i 


STREET AND ELECTRIC RAILWAYS. 


MILLBURY, MASS.—The Blackstone Valley Electric 
Ry. Co. has been organized to build an electric rail- 
way from this place to Northbridge. It is reported 
that about $20,000 has been subscribed towards the 
$100,000 required to build the railway. F. A. Lapbaw, 
of Worcester; Samuel E. Hull, H. A. Ryan and James 
H. Ferguson, of Millbury, and E. E. Howe, of F:sher- 
ville, are interested. 


ALBANY, N. Y.—The Albany & Suburban Ry. Co. 
has been incorporated to build an eiectric railway to 
connect Greenbush, Castleton and Bath-ou-the-Hudson 
with Albany, a distance of 12 miles; capital stock, 
200,000; directors, F. R. Barnes and Geo. T. Cunning- 
ham, of Baliston; Geo. D. Moore, of Worcester, Mass.; 
Arthur Hilton, of Boston, Mass.; Albert J. Barnes, of 
Troy, and Chas. A. Goddard, of Lowell, Mass. 


GREENWICH, N. Y.—The Greenwich & Schuyler- 
vilie Kiectric R. R. Co. has been incorporaied to build 
a road six miles long; — stock, $200,000; directors, 
Watson N. Sprague, ef Greenwich; Martin Schenck 
and Reeves Smith, of Troy; James Mealey and James 
E. Kelly, of Schuytervil.e; ‘hos. W. Cautweil, of 
Albany, and Alben M. Crandall, of M.ddle Falls. 

JAMAICA, N. Y.—It is reported that Col. A. A. 
Degraw, of Jamaica, is interested ‘n a projected dou- 
ble-track electric railway from Jamaica to Hempstead. 

NIAGARA FALLS, N. Y.—It is reported that the 
contract for the two-mile connecting tink between the 
Niagara Falls street railway sysiem aud the Bulfa.o 
& Niagara Falls Electric R. R. has been awarded to 


: Bertqrene & Jones, of Niagara Falls, at about $20,- 


The work is to be couipieted in 35 days. 


TRENTON, N. J.—The Trenton Passenger Ry. Co. 
has petitioned for permission to extend its eiectric 
railway. Ch. Engr., J. Hyde, Jr. 


BEAVER FALLS, PA.—The Patterson Heights St. 
Ry. Co. has been incorporated to build an electric 
railway between Beaver Falis and Patterson He.ghis; 
capita stock, $6,000; Pres., John Reeves, of Beaver 
‘ails. 


FOREST CITY, PA.—The Carbondale & Forest City 
Passenger Ry. Co. has been Fee a franchise for 
pot electric road. Gen. Man., J. W. Aitken, of Carbon- 

ale, 


KANE, PA.—The Kane St. Ry. Co. has been incor- 
porated to build an electric railway; capital stock, 
$6,000; Pres., F. A, Lyte. 

PHILADELPHIA, PA.—It is reported that estimates 
are being asked for the erection of a power and engine 
house at Overbrook for the People’s Traction Co. 


PHILADELPHIA, PA.—The Grand Boulevard St. Ry. 
Co. has been incorporated to buiid an electric railway 
from Pulaski Ave., in the 23d ward, to Fishers Lane; 
capital stock, $50,000; Pres., O. M. Thomson, 19:2 
North lith St. 


PITTSBURG, PA.—The Pittsburg, Sheraden & Car- 
negie Traction Co. has been incorporated to build an 
electric road from Esplen borough, Allegheny county, 
to Sheraden, Crafton and Cirnegie, a distance of seven 
miles; capital stock, 000; Pres., Harding Kimber- 
land, of Sheradenville; directors, H. J. enke and 
Milter Elliott, of Pittsburg, and D. H. Ferreil, of 
Sheradenville.—~—The Little Saw Mill Run St. Ry. Co. 
has been incorporated to build an electric railway from 
Weodville Ave. to Castle Shannon; capital stock, 
$36,000; Pres., M. P. Howley, of Pitts urg.——Our 
correspondent writes us that the Ft. Pitt Traction Co. 
contemplates building a new road to the east, paral-el 
with the Pennsylvania R. R., at an estimated cost of 

,000; Pres., Joshua Rhodes. Senator William Flinn, 
Pres. Ft. Pitt Incline Plane Ry. Co., is interested. 

BALTIMORE, MD.—There is talk of organizing a 
com any to build an electric railway from this city 
to etheredsville by way of Franklin and Windsor 
Mills, John Hubner, of the Baltimore, Catonsvil'e 
& Ellicott Mills Ry. Co., and J. H. Judik, Pres. Peo- 
ple’s National Bank, are Interested. 

WASHINGTON, D. C.—Samuel R. Adams, of Cam- 
den, S$. C., has been awarded the contract for con- 
structing the Washington & Great Falls Electric Ry. 
It is stated that the work will be begun at once north 
of the Foxhall road, on the Chesapeak & Ohio Canal 
Co.’s property. 

NORFO VA.—The supervisors of Norfolk county 
have granted the Portsmouth St. Ry. Co. permission 
to extend its electric railway on certain roads. John 
A. Codd, Wm. 8S. Johnson and B. M. Tilley compose 
the committee. 

BOWLING GREEN, KY.—It is reported that J. A. 
Gaboury, of Atlanta, Ga., has awarded the 
contract for constructing the electric rail . The 


bids were received June 29, as stated in our ie of 
June 27. 

KINSMAN, O.—The North Trumbull id Transit 
£25 oa been incorporated with a ca tals stock of 
NEW ALBANY, IND.—It is reported that the N 
Albany Highland R. B. Co. wil, probably be reor. 





Supplement—July 11, 1895.) 


Dees camera aera eer en eens meena 


canized and its electric road extended. Gen. Man., 
G. P. Harfrich. . a oi 

J GO, ILL.—The following companies 
eae incorporated: Western Compressed A.r, 
fraction & Construct:on Co.; cap-tal stock, 00,000 ; 
neorporators, Raiph R. Bradley, Wao. M. tetcher 
and Frank F. Pratt. Chicago Western Eiectric Sc. 
ity. Co.; capita: stock, $5,000,000. Metropolitan Trac- 
rion Co.; Capital siock, $10,UU0,000; ico. porators, 
red Laas, 791 North Rockwell St.; Heury F. Keene, 
and Wiillam Grotto.——Press reports state that 5S. R. 
‘Ainslie, Gen. Man. Chicago & Northern Pacafic R. RB. 
Co., has decided to equip the Chicago Suburban trains 
of that road with e.ectricity.—Ic is reported that 
the Lake St. E.evated Ry. Co. has awarded the con- 
tract for equipping 35 of its cars as motor cars, etc., 
to the General Electric Co. The power will be fur- 
nished by the West Chicago St. Ry. Co. The change 
yf motive power will cost the company about $200,000. 
The Chicago City Ry. Co. is cousidering the ques- 
tion of extending its electric road on Clark St. Ch. 
Engr., C. C. Smith. 

FREEPORT, ILL.—The South Freeport & Cedar- 
vilie Electric Ry. Co. has been incorporated to build 
a road 10 miles long; capital stock, $100,000; incor- 
yorators, A. Bergman, Henry Lichtenberger and A. 
aumgartner. 


A ILL.—The Ottawa Electric St. Ry. Co. is 
alles question of extending its road on sev- 
eral streets in order to form a loop.——The Sy oe 
burgh council has granted the company a 20- a’ oy 
chise over the Richmond Road. Gea. Man., H. A. n. 

SOUTH MILWAUKEE, WIS.—F. W. Rogers and E. 
M. Spalding have appiied for a franchise for an elec- 
wee a RA, CAL.—The Santa Barbara Con 

. ARBARA, — ‘ n- 
aaa Hiectric Co. has been incorporated to. pas 
a street railway; capital stock, $200,000, with 350, bun) 
paid in; imcorporators, 8. J. Keese, of Los An e1e8; 
J. V. MeMnilan, of New York, N. Y.; A. Hope Do: ie 
B. S. Hayne, C. C. Newman and W. F. Reed, 0 
Sauta Barbara, and P. C. Higgins, = ere ‘ 

‘i ALLS, ONT.—The Niagara Falis Elec- 
inte i Gon has been incorporated with a capital 
stock of $125,000 by Alexander Manning, Hume Buake, 
%. A. Laish and P. A. Manning, of Toronto, and 
Charles Black, of Welland. 


ELECTRIC LIGHT AND POWER. 


N TER, N. H.—The Union Electric Co. of 
a aes the coustruction of a large dam 
and electric power station on the Piscataquog River, at 
Goffstown. The dam will be over 600 ft. long, goat 
45 ft. high at the highest place, and will give 50 ‘ 
fall and 2,000 HP. Four horizontal water wheels will 
be used. The dam will be built of granite taken from 
pear the site. Engrs., Bartlett & Gay, of Manchester. 


ROSE, MASS.—The question of construct-ng an 
olan light plant at an estimated cost of $50,0u0 is 
being considered. a Salt, dail) an 

‘i DAMS, MASS.—It is repor a 
aloe ties Co. has purchased the power plant at 
Zylonite, which has been idle for some time, and that 
it is proposed to build a dam at once at that place. 
Pres., Charles Howland; Vice-Pres., H. H. Welling- 
ton. L. L. Brown is interested. 


. CLAIR, PA.—The citizens have voted to issue 
$0,000 a bonds for extending the electric light plant. 
ST. CLAIR, PA.—Bids are asked by the committee 
until July 31 for furnishing two incandescent dynamos 
of 1,100 AS p. each, with station equipments, and for 
one 250 HP. engine. Supt., Julius Schlump. “ 
c KLEY, PA.—The council is considering the 
noe of building a municipal electric light plant 
at un estimated cost of $10,500. 


LL, N. C.—At_a recent meeting of, the 
enna esaaaisies of the University of Norch Caro- 
lina, it was decided to put in an electric light piant 
for use in university buildings aud grounds at once, to 
cost $7,000. A commitiee, consistiug of Prof. Wallace 
Riddick, Chn., Dr. RK. H. Lewis and R. T. Gray, of 
Raleigh, was appo:nied to award the con:ract, The 
system must be OD operation by Se tember. B.ds fox 
furnishing aud erecting oue H return tubular 
boiler and two 30-HP. ign speed engines are asked 
until July 12 or 13. Address W. C. Riddick, Chan. 
Com:, Raleigh, N. C. 

GEORGETOWN, 8. C.—W._E. Sudlow, of Florence, 
has been granted a franchise for au electric Light piant, 
work on which will begin = ye te died ae 

YKINSVILLE, GA.—An election is to be he 
suns Tr to vote ou the question of putt:ng in electric 
lights. J. P. McGriff. Cy. ae . ae 

N, MISS.—The citizens have petition e 
ou ie tae a contract for re-establishing the 
electric light plant, which has been idie fur about a 
year. 

ADISONVILLE, KY.—It is reported that this place 
wane bids for furnishing 30 are Ughts. Address I. 
Bailey, Gen. Man. Reinecke Coal Co. 

ATHENS, 0.—The following bids were received, .c- 
cording to reports, for constructing an electric light 
plant: Eilllott-Lincolu, $10,981; Jas. Brown & Soa, 
*ittsburg, $11,563; $11,763. Fort Wayne E.ectric Co., 
Fort, Wayue, Ind., $11,500; $11,800; $11,300. Frinkiln 
Electric Co., Kansas City 0. $11,395 (awarded con- 
tract). Western E:ectric Go., Chicago, $11,370; $10,995. 
Alex. Schulman, Cincinnati, O., $11,600; $1 658; $11,- 
275. Toft & Dole, Columbus, O., $11,418; $11,222; $11,- 
572. Standard Electric Co. $11,512. ‘Triumph Electric 
oo $11,395; $11,746. Card Electric Co., $11,470; $10,- 


MUSKEGON, MICH.—Press reports state that a 
dam is to be constructed across the Muskegon River 
at its influx into fang Lake, at a cost of $1,009,- 

Two years will required to build ft. The 
river will be dammed up to neato Island, and the 
area covered will be 15 pare miles. The power can 
be supplied at one-third the present cost, or $20 per 
HP. a year. The dam will be 1% miles in length and 
22 ft. above water level. John Torrent and Herman O. 
Lange are interested. : 

WORTHINGTON, MINN.—It is r ted that the 
citizens have voted to issue $15,000 in bonds for an 
electric light plant. 


MADRID, IA.—S. A. Gy. Recds.. writes 
s that J. P. Anderson & en of adrid, have b- 
granted tronchlegs Sor slectrie Uighis Geb tute 
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HASTINGS, NEB.—The council is eoncidortng the 
question of grauting a frauchise to a new 2iectiic 
light company. 

BOLIVAR, MO.—The citizens have voted to Issue 
$8,000 in bonds for building an electric light plant 
and extendiug the water-wocks. 

SPOKANE, .WASH.—The Consumers’ Light & Power 
Co. has petitioned for a frapceb.se. 

NEW COMPANIES.—Oregon Evectric L'ght & Power 
Co., Oregon, Lli.; $50,000; Albert H. Kuoule, Wm. L. 
Taylor aud Lee Allen. 

Laird Electric Vower & Transportation Co., Des 
Moines, Ia.; $110,000; Robt. H. Laird, New York, N. Y. 

Eiectriec Wire Hanging Insulation Co., Chicago, IL; 
wae: Edgar O. Baker, Wm. A. Robert.ou, Henry 

fs ce. 

Cycle Electric Light Co., Chicago, Ill.; $100,000; to 
manufacture electrical appliances; W. A. Crowdus, 
John Zimmerman, John D. Thompson. 

Eliiott Magaetic Electrie Co., Chicago, L11.; $1,000,000; 
to manufacture magnetic and electrical appliances; 
Wm. R:; Elliott, Isaac C. Robbins, Chas. A. Emmons. 

Hall Construction Co., Des Moines, Ia-; $10,000,000; 
to build electric and gas light plants, etc.; Pres., Thurs- 
ton G. Hall; Vice-Pres., Robt. H, Laird; Treas. and 
Secy., Loftus ©. ae all of New York, N. Y. 

Weisbach Commercial Co., New York, N. ¥.; $7,000.- 
000; to manufacture electrical apetaars: Stanley H. 
G. Stewart, Emerson MeMillan, Jr., Walstein F. Dou- 
thirt, E. F. Eldridge, J. C. Havermeyer, John H. Sco- 
ville, John L. Nisbet, of New York. 

Santa_Barbara Consolidated Electric Co., Santa Bar- 
bara, Cal.; $200,000, with $50,000 paid in; A. Hope 
Doeg, Santa Barbara; S. J. Keese, Los Angeles; N. F. 
Ashton, B. 8. Hayne, of Santa Barbara; P. C. Higgins, 
of Carpinteria, Cal.; J. D. MeMullan, New York, N. Y 


BRIDGES. 


SALEM, MASS.—Bi‘ds are asked by the county com- 
missioners until July 22 for rebuilding the abutment 
and wing walls of the Rocks Bridge, on the West 
Newbury side of the Merrimac River. Engr., Chas. 


a Putnam, 251 Essex St., Salem; Edward B. Bishop, 
jomr. 


ALBANY, N. Y.—The following bids were received 
for constructing the Northern Boulevard viaduct: Hil- 
ton Breage Co., of Albany, $56,748; Boston Bridge 
Works, 61,717; bigs Iron Bridge Co., of Canton, 
O., $62,471; Detroit Bridge Works, bid deciared in- 
formal, also submitted design for a stone arch to 
cost $58,000. 

MAMARONECK, N. Y.—J. A. Kirby, of Portchester, 
informs us that the following bids were rece.ved 
July 8 by the highway commissioners for a stone arch 


br.dge over the Mamaroneck River between Rye and 
this place: 


Dean & Westbrook, New York................ *$13,475 
Frank W. Molloy, New Rochelle, N. Y.......... 13,792 
Murray & Molloy, Portchester, N. Y.......... 14,,94 
Wm. F. McCabe,’ Mamaroneck. N. Y......./.: 14,845 
Clark & Co., Brooklyn, N. Y.......... wedoosdees 16.974 
John O. Merritt, Portchester, N. Y............ 17.600 
Woolfolk & Sillery, Mt. Vernon, N. Y.......... 22,497 





~ contract; work to be completed in 90 
ays. 

NIAGARA FALLS, N. Y.—It is reported that the 
Niagara Falls & Clifton Suspension Bridge Co. has 
decided to advertise for bids for the mason work on 
the proposed bridge over the Niagara River. The 
bridge must accommodate the present carriage and 
pedestrian traffic and the trolley cars. The spin at 
this point is more than 800 ft. long.——The council is 
making arrangements for the construction of a new 
bridge over Gill Creek, at Buffalo Ave., at an estimated 
cost of $4,500. 

NEW YORK, N. Y.—It is reported that the board of 
estimate and apportionment has authorized an issue 
of $200,000 in bonds for the improvement of Riverside 
Park, $201,000 for the Jerome Ave. approach to the 
= gifcomb's eae ee for the Washing- 

-dge Park, an ' or the improvem of 
Park Ave. above 106th St. eee 

ROCHESTER, N. Y.—The council pro 
the bridge over the railway at Clarissa 
mated cost of $10,000, 


HAMMONTON, N. J.—Bids are asked by_the joiot 
comm.ttees of the counties of Atlantic and Burlington 
until July 18 for constructing an iron draw in the 
bridge over Little Egg Harbor River at Green Bank. 
W. T. Sooy, Chan, Com. Burlington county, Green Bank; 
M. L. Jackson, Chn. Com. Atlantic county. 

NEWARK, N. J.—The council of Harrison has taken 
the first steps toward building a bridge from Fourth 
St., Harrison, to Madison St., Newark. 

WESTWOOD, N. J.—Bids are asked by the comm!t- 
tee until July 13 for building two bridges at Wood- 
cliff, with stone abutments, steel beams, and brick 
archet. I. D. Bogert, G. T. Haring, H. C. Bennett, 
Jom. 

PITTSBURG, PA.—The Munhall & Rankin Bridge 
Co. has been incorporated to build a highway bridge 
over the senoneine-6 River from Rankin to Munhali; 
capital stock, $1,000; Treas., Chas. F. Patterson, 118 
Diamond St.—Local papers state that a charter has 
been appited for = the Allegheny & Chartiers Valley 
Bridge Co., with the er eee Hardin 
Kimberland, Miller Eliiott,: D. H. Ferrei, Hen . 
Wenke, and Richaré| B. Scandrett. The urpose {s to 
‘erect a new toll bridge over the Ohio River from a 

oint at about Elliot and Bpics boroughs over to the 
ower end of the Alieghen iver. The charter granted 
two years ago for a br’ ge at this location has ex- 
pired. The new company claims to mean business and 
says $500,000 wi:l be expended on the bridge, whieh is 
to be sufficiently elevated to clear the masts of any 
lake vessels that may come into Pittsburg harbor after 
the ship canal is completed.—The Drake & Straton 
Co. has been awarded the contract for ropaldteg the 
19th St. bridge over the Monongahela River iy tne 

s t 


— to widen 
t., at an esti- 


erection of a. steel structure. The brid 
pro “y of the Birmingham & Pittsburg Bridge Co., 
which has a capital stock of $100,000. Pres., J. H. 
Ricketson; Vice-Pres., J. B. Stevenson; Treas., J. C. 
Stevenson. 


SCRANTON, PA.—The city engineer is preparing 
lans for a viaduct from the western end of the Lin- 
en St. bridge to the old Sweetiand St. bridge. 


TURTLE CREEK, PA.—We are informed that this 
borough will build a bridge oyer Turtle Creek, 
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ELKTON, MD.—Bids are asked by the board of 
county comm.ssioners until Juiy 25, according to re- 
porte. for building a uumber of trou and wooden 
ridges, 20 to 75 ft. in ieugth. 

PRINCE FREDERICKTOWN, MD.—It ts reported 
that bids are asked by the board of road comm a- 
sioners unt.l Jucy 15 for building a 400 ft. wood and 
iron highway br.dge, on hard wood plies. 


DEFIANCE, O.—Bids are asked by the commission- 
ers of Wiliams and Defiance couniles antl) Jay 23, 
according to reports, for constructing a masonry sub- 
structure for a steei bridge over Tiffin River, near 
Evansport, O. J. F. Van Behren, Audr. Whllams 
County. 

IRONTON, O.-—-Bids are asked until Aug. 1 for con- 
structing the substructure and the superstructure of 
anu iren and steel highway bridge, 2lv fr. in length, 
over Storms Creek at Elm St. J. R. C. Brown, Uy. 
Engr.; Geo. H. Davies, Cy. Clk. 

RICHMOND, IND.—A small bridge is to be erected 
in the e:ty park. H. L. Weber, Cy. Engr. 

ROCK ISLAND, ILL.—Bids are asked until Aug. 12 
for a new superstructure and alteratious of abut- 
ments and piers of the government bridge over the 
Mississippi River connecting Rock Island, 1:1, and 
Davenport, Ila. About 900 cu. yds. of masonry will 
be required for abutments and piers, and the new 
superstructure will consist of eight spans—five fixed 
and one draw river and two elevated shore spans—of 
total weight, when erected compiete, of about 38,770,- 
000 Ibs. Col. A. R. Bufflagton, Rock Isiand Arsenal. 


JEFFERSON, WIS.—At a town meeting held July 3 
it was voted to appropriate $2,000 for a new bridge 
across Rock River at Main St. 

PAWNEE CITY, NEB.—Bids are asked by the com- 
missioners of l’awnee county until Juty 15 for con- 
structing seven bridges from 32 ft. to G4 ft. in length. 
Address T. A. Arneai. 


WAYNE, NEB.—Bids are asked until July 19 for 
buliding e.ght bent bridges in Wayne couuiy, accerd- 
ing to reports, the bidders to furnish plans. 8S. B. 
Russell, County Clk. 


HOT SPRINGS, ARK.—It is reported that the bridge 
commissioners, with County Judge Jones and Surveyor 
Voshell, are bene different crossings ou the r.ver 
with the purpose of selecting a site to bulid one or 
more county bridges. 


HEMPSTEAD, TEX.—J. I. Boggs, Engr., Houston, 
writes us that the contract for a bridge over the 
Brazos Kiver, as uoted in our issue of June 27, has 
been awarded to the Chicago Bridge Co., at $17,910; 
estimated cost, $22,872. The other bids were as fo!- 
lows: New Coiumbus Bridge Co., $18,800; King Bridge 
Co,, $22,471; M.ssouri Valley Bridge Co., $10,095; Peun 
Bridge Co., $19,800; Wrought Iron Bridge Co., $24,- 
323; Milwaukee Bridge Co., $18,584; Groton Bridge Coe., 
19,998; Southwestern Bridge Co., $18,695; B. 
Xing Bridge Co., $23,960. 

FOREST CITY, ONT.—The London & Port Stanley 
Ry. Co. has awarded the contract for bui:ding two 
steel bridges over Kettle and Mill Creeks, near St. 
Thomas, as advertised in Eng-neering News, to the 
Dominion Bridge Co., at $30,660. The bridges are to 
be compieted by Nov. 1. 


BUILDINGS. 


PROVIDENCE, R. I—Bids are asked until July 
24 for excavating and for constructing a masonry 


En in the Moshassuck River at Promenade St. Rvebt. 
2. Smith, Comr. Pub. Wks. 


BUFFALO, N. Y¥.—Green & Wicks, Archs., are pre- 
paring plans for a two-story brick and stone add!tion 
to the Buffalo state hospital, to cost about $70,000. 
——Frederick Wing, Engr., White Bidg., bas about 
completed plans for a six-story apartment house uear 
the Circie, to cost about $100,000.— Mayor Jewett has 
submitted to the trustees of the city hail plans for 
enlarging the structure. The pians call fur two wings 
and an additional story. The trustees are consider.ng 
enlarging the hall, at an estimated cost of about 
$300,000. 

GENESEO, N. Y.—B‘ds are asked by the comm!ttee 
until Juty 20 for erecting an additional buisdimg for 
the scientific and drawing departments, ete., of the 
Geneseo state normal school, aud for the plumbing 
work of the new bui:ding. Johu Rorbach, Johu R 
Strong and Wm. A. Brodie, B.dg. Com. 


NEW YORK, N. Y.—W. A. Cable has been awarded 
the first prize by the committee on p‘aus fur a new 
clubhouse for the New York Athietic Club, The pians 
call for an eight-story gran‘te and brick building, esti- 
mated to cost about $490,000.—P ans have been fi.ed 
by J. L. Buttenweiser, 27 Pine St.. for seven-siory 
brick stores at 138 to 146 West lith St., to cost 
250,000; by Clarence $8. Wadsworth, of Midd:etown, 
Conn., for a 10-story brick store and office buiiding at 
41 Union Square and 24 to 30 East lath S1., to cost 
$250,000; by Terence J. Duffy, of 215 West Tist St., 
for an eight-story brick store at 32d St. and 6th Ave., 
to cost ,000. 


SYRACUSE, N. Y.—Bids are asked until July 15 for 
constructing a stone arch over Harbor Brook at Park 
Ave., and for extending the stone arch cu.vert over the 
brook at West Genesee St. H. F. Stephens, Cy. Clk. 

CAMDEN, N. J.—Bids are asked uutil Aug. 1 for 
erecting an armory. Address Adj.-Geu. Wu. 3. Stryk- 
er, Trenton. 

EAST ORANGE, N. J.—O'Connor & Metca:f. of New 
York, have prepared pians for a church for the Parish 
of Our ars The structure will be 70x 175 fr., and 
is estimated to cost $106,000. Rev. Joseph P. Callag- 
han is ihe rector. 

HOBOKEN, N. J.—Plans are asked unttl Juiy 30 
for a free library building. Edward Ross, Chn. Com.; 
T. F. Hatfield, Librarian. 

PATERSON, N. J.—The board of freeholders has 
voted to build a new court house, at an est:mated 
cost of $20,000. 

KINGSTON, PA.—Blds are asked until July 19 for 
qreoing Sa i paveees eo echoss One. Arche. 
‘ o ngston, a ds, 0 ilkes 
Barre; W. G. Coley, Secy. Bd. Educatiou. 

PHILADELPHIA, PA.—Joseph M. Houston has been 
engaged by the Presbyterian Board of Pub‘ication: to 

repare p.ans for an eight-story office building, 75 x 235 
Pr. at Juniper and alnut Sts., esti:mat to cost 
$275,000. The building committee is composed of Col. 
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Wm. W. Allen, Robt. N. Wilson, Samuel ©. Perkins, 


Thos. W. Synnott and Franklin L. Sheppard. 

PITTSBURG, PA.—Mi!ton J. Ba‘rd, of Pittsburg, 
agent for a company of capitalists, has secured a b-ock 
of ground In the Bellefield district, fronting on Fifth 
Ave., between Craig and Nevitle 8ts., on which the 
company will erect a seven-story hotel 400 ft. in 
length. The steel frame will be covered with brff 
brick, trimmed with red brick and terracotta. It will 
have 500 rooms and about 250 bath rooms, the cost, 
octets furnishing, will be about $2,000,000. Arch., 
Henr ves Cobb, Chicago. The planus will be ready 
for the contractors in a few weeks. 


WASHINGTON, D. C.—Bids are asked until July 
25 for erecting an amusement hall at the Soldiers’ 
Home. Maj. Richard C. Parker. 

PULASKI, VA.—Bids are asked by J. A. Loving 
until Joly 16 for erecting a two-story brick or stone 
jall, to contain 15 cells, with iron floors, etc. 


RALEIGH, N. C.—Plans and specifications for a new 
brick dormitory and other {mprovements, at the North 
Carolina College of Agriculture and Mechanical Arts 
at Raleigh, have been prepared, and will be furnished 
prospective bidders on application to the chairman of 
the executive committee, W. S. Primrose. 


GAFFNEY, 8. C.--This city ts to have a combined 
elty hall and jail built of brick ane stone, 60 x 120 ft., 
with steel and fron cages for the jai:, etc. For plans 
and specifications, address the Mayor. 


PORTLAND, IND.—We are informed that this city 
rr 320 000 au infirmary at an estimated cost of $15,000 
to $20, » 

RICHMOND, IND.—A_ correspondent sends us the 
following items: The Grand Opera House is to be 
remodeled at an estimated cost of $20,000. C. W. 
Bradley, Prop.——The county commissioners will pur- 
chase new bo lers for the court house.——A. H. Bartel} 
& Co, will erect a building for manufacturing pur- 
poses. . 


SOUTH BEND, IND.—A. W. Rush & Co., of Grand 
Rapids, Mich., are reported to have prepared plans 
for a new three-story stone court house for St. Joseph 
county, estimated to cost about $300,000. The bulid- 
ing will be 180 x 125 ft., and will require 1,222,000 Ibs. 
of steel in its construction. 

KNOXVILLE, IA.—Plans are asked until July 30 for 
a court house for Marion county, the cost not to ex- 
ceed $80,000. L. Van der Linden, Chn. Bd. Super- 
visors; James D. Gambte, County Attorney. 


ST. PAUL, MINN.—Plans are asked by the state 
eapite! commission until Sept. 5 for the new state 
capitol, estimated to cost $1,500,000. (Postponement 


of date from Aug. 5.) Four premiums will be awarded 
to the second, third, fourth and fifth best designs, of 
$1,000, $800, $700 and $500, reupecerey. The accepted 
design is to received no premium other than the fee, 
which, under the new competition, ts to be 5% of the 
first $500,000, 4% of the second $500,000, and 2% on 
the remainder, with $5,000 additional on the sat!s- 
factory completion of the building. Channing Seabury, 
Vice-Prea, Com. 


ST. LOUIS, MO.—Plans have been prepared for the 
Central Realty & Improvement Co. for a 12-story of- 
fice building 288. 127 ft., at Olive and Locust Sts. 
Archs., Reader, Coffin & Crocker, of Chicago; Secy., 
A. O. Rute. 

RICHMOND, TEX.—R. Lee Eckman, Secy. Commer- 
cial Club, writes us that the county Is about to build 
a new jall and extend the old one, but as yet no bids 
have been asked. 


HAMILTON, ONT.—Bids are asked 
for erecting a city jail. Arch., A. W. 
worth Chambers; T. Beasley, Cy. Clk. 

LONDON, ONT.—Plans are asked for 
for the Young Men's Christian 
Chas. R. Sayer. 

TORONTO, ONT.—Bids are asked until July 16 for 
erecting a schoo! building in Rosedale, and for enlarg- 
ing and improving a number of others. C. H. Bishop, 
Supt. Bldgs.; W. W. Hodgson, Chn. Com. 

RICHMOND, QUE.—Bids are asked until July 26 for 
erecting a post office building at this p'ace. Address 
BP. F. BE. Roy, Secy. Dept. Pub. Wiks., Sitawa, Ont. 


WATER-WORKS. 


AUBURN, ME.—The city has sold its water bonds to 
E. H. Rollins & Son, of Boston. 

BELMONT, N. H.—A press report states that Archie 
Parsons, of Derry Depot, is making surveys for works 
at this place. 

CENTER HARBOR, N. H.—The proposed works at 
this place was noted last week. A preliminary in- 
vestigation has been made by Bartlett & Gay, of 
Manchester; J. S. Graves, Chn. Com. 


CONTOOCOOK, N. H.—G. A. Curtice, W. S. Davis, 
D. F. Fiske, H. J. Davis and J. A. Fuller have been 
appointed a committee to investigate the question of 
works. The Contoocook Water-Works was incor- 
porated by the lust legislature, and it is stated that 
the corporation wi] issue bonds-if the report of the 
committee is favorable. The supply will probably be 
taken from Gove's Pond, nearly four miles distant. 


EXETER, N. H.—The citizens are reported as about 
to sluk wells to secure a better supply. 


PETERBORO, N. H.—Bartlett & Gay, of Manchester, 
have made preliminary investigations for works at 
this place, but we are informed that there is little 
prospeet of any construction this season. 

SOMERSWORTH, N. H.—D. F. Smith & Bro., of 
Boston, are sinking a test we.l for a new supply in 
this city. 

JOHNSON, VT.—The contract for works, noted last 
week, is reported to have been awarded to Chas. L. 
Woodbury, of Burlington, Vt. 

\. EST RUTLAND, VT.—Bids are asked until Aug. 1 
for a water-works franchise in this village, as stated 
in our advertising columns. The report of the com- 
mittee, noted tn our issue of June 27, estimated the 
cost of a plant, with about 11 miles of mains and 
40 hydrants, at about $40,000. M. Odell, Chn. Com, 

LYNN, MASS.—The board of aldermen has author- 
ized the city treasurer to issue $40,000 In bonds for 
a stand-pipe on the Highlands, and $125,000 in bonds 
for a new storage basin. The bonds will mature in 
1925 and bear interest at 4%. 


until Juty 19 
Peene, Went- 


a new building 
Association, Secy., 





ENGINEERING NEWS. 





go eg mono, MASS.—The city has sold $22,000 of 


% 20-year water bonds to Brewster, Cobb & Esta- 
brook at 107.14. 


MELROSE, MASS.—The commiss‘oners are reported 
as considering a partial introduction of the meter 
system, 

METHUEN, MASS.—Jas. 8S. Howe, Town Cik., 
writes us that the $25,000 in bonds, noted last week, 
will be spent In extending the works, and. that the 
commissioners wil] probably purchase the PRs and do 
the work by day labor. Address Daniel W. Tenney. 


ROCKPORT, MASS.—At_ a special town meeting 
July 1 the taxpayers voted to issue $25,000 of addi- 
tional water bonds to extend the works, 

WALPOLE, MASS.—Freeman C. Coffin, Engr., Bos- 
ton, writes us that the contract for 15 miies of p.pe 
has been awarded to M. J. Drummond, and that 
Rensselaer gates and Ludlow hydrants will be used. 
The contracts for pumps and stand-pipe are not yet 
awarded, 

CHESTER, CONN.—The Chester Water Co. is re- 
ported to have been incorporated to construct works, 
the supply to be from Watrous Pond. 

NAUGATUCK, CONN.—The stockholders. of the 
Naugatuck Water Co. have voted to raise the reservoir 
to 28 ft. The capital stock will probably be intreased 
from $50,000 to 3,000. 

NEW BRITAIN, CONN.—Bids are asked until! Joly 
20 for the purchase of $25,000 of 4% water bonds. 
Thos. S. Hall, Chn. Comrs. 

WATERBURY, CONN.—Bids are asked until! Juty 23 
for the cleaning of the basin. R. A. Cairns, Cy. Engr. 

ALBANY, N. Y¥.—The water board has awarded the 
folowing contracts: For foundations to two pimnup- 
ing engines, addition and improvements to boeuer 
house and coal sheds, Michael J. Dady, at $41,579; 
removing five old boilers and setting up four new 
ones, James Hunter, at $4,547; laying water mains 
on Washington Ave., John S. Fitzgerald, at $291. 

ANGELICA, N. Y.—A franchise has been granted 
to H. S. Hastings, of this piace, and others, and it is 
reported that the construction of works will be com- 
menced as soon as the plans and specifications are 
completed. 

AFTON, N. Y.—The following contracts were award- 
ed July 2: For cast iron pipe and special castings, 
Jackson & Woodin Mfg. Co.; hydrants and valves, 
Eddy Valve Co.; labor, Munson & Lewis, of Herkimer, 
N, ¢. About 38,000 ft. of pipe, 34 hydrants and 17 
valves will be required. The water supp'y will be 
from springs. Engr., J. Warren Lamb, Cooperstown, 
eS 


BALLSTON SPA, N. Y.—An election will be held 
July 11 to vote on the construction of works, accord- 
ing to plans prepared by Harvey M. Geer. Dr. E. 8. 
Lawrence, Chn.; L. D. Sherwood, Secy. Comrs. 

BUFFALO, N. Y.—Bids are asked until Ju:y 20 for 
constructing a tunnel from pumping station to intake 
plier and aa ieneng, present intake pier. R. G. Par- 
sons, Secy. Dept. Pub. Wks. 

CAIRO, N. Y.—The village clerk writes us that it is 
not probable that works will be constructed at this 
place at present. 

COLLEGE POINT, N. Y.—An election will be held 
July 29 to vote on an issue of $20,000 in bonds for a 
stand-pipe. 

DANSVILLE, N. Y.—Plans for new works have been 
»xrepared by John Youngs, of Geneseo; estimated cost, 
£55,000 to $60,000. A public meeting will probab‘y be 
held next week to consider the question of construc- 
tion. J. H. Jackson, B. H. Oberdorf and F. W. Noyes 
are the comm:ttee. 

DEPEW, N. Y.—We are informed that the water 
company has contracted with the Snow Steam Pump 
Works, of Buffalo, for a_3,000,000-galion pumping en- 
gine, and that about $20,000 will be spent in im- 
provements. 

DUNDER, N. Y.—We are informed that at the elec- 
tion July 1 the water-works proposition was defeated 
81 votes being cast against the proposition and 7 
for it. Another election will probably be held. 

HICKSVILLE, N. Y.—It is stated that cisterns are 
to be constructed for fire protect-on. 

JAMAICA, N. Y.—The village trustees are again 
considering an issue of $200,000 in bonds for the pur- 
chase of the works, electric light plant, and for ma- 
cadam‘zing the streets. It is reported that there is 
a strong fee:ing throughout the ‘village in favor of 
the project. 

LEROY, N. Y¥.—Jonathan Champlin, of Penn Yan, 
was at this place last week, by invitation of the water 
committee, searching for a water supply. 

MONTGOMERY, N. Y.—The commissioners have sold 
the $23,000 of water bonds to Benwell & Everett, of 
New York, for $23,527. 

NAPLES, N. Y.—P!ans for works have been prepared 
by J. F. Witmer, of Buffalo. 

NYACK, N. Y.—The trustees are reported about to 
organize a board of water commissioners, w.th a view 
to securing municipal works.——The Nyack Water- 
Works Co. Is reported to have awarded a contract to 
©. F. Underwood, of Peekskill, for sinking 10 to 20 
wells. 

OGDENSBURG, N. Y.—At an election July 3 the 
citizens voted on an appropriation of $2,500 to pay 
its share of the expense otf laying 3,500 ft. of §S-in. 
main in the Central Vermont R. R. Co.’s yards and 
adjoining territory. 

ONEIDA, N. Y.—Chartles Kellogg, of 
W. G. Tracy, of Syracuse and G. W. D 
hamton, have been appointed b 
sioners to appraise the plant o 
for the village. 

PERRY, N. Y.—The trustees are reported to have 
agreed upon a supply from Silver Lake, but we are 
informed that no engineer has yet been engaged to 
prepare plans. Population, 2,200. T. Harry Bussey, 
*res. Bd.; C. M. Smith, Cy. Cik. 

POTSDAM, N. Y.—S. ©. Cram, Clk., writes us that 
there has not yet been any report of the committee 
on water suppiy. and that probably the marter wil! 
not be decided until the annual meeting next January. 


UTICA, N. Y.—The contract for enlarging reservoir 


Chittenango, 
unn, of Bing- 
the court conmis- 
the water company 


No. 4 has been awarded by the water compan 
Troy Public Works Co. rank K. Baxter. > sy 
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WARSAW, N. Y.—Bids are asked until July 25 for 
constructing works, including about 15 miles of 10 to 
4-in. pipe, 100 hydrants, etc.; Engrs... Voorhees & 
Witmer, Buffalo; N. S. Bardslee, Pres. Comrs. 

WILLIAMSVILLE, N. Y.—James Chaimers, Pres. 
Water Committee, writes us that no engineer has ye 
been engaged to prepare plans. 3 


BORDENTOWN, N. J.—The council is reported to 
have granted a franchise to H. M. Sciple & Co., who 
will sink artesian wells, erect a stand-pipe and lay 
mins through the principal streets, the work to b> 
commenced at once and to be completed within six 
months. 

BEAVER MEADOWS, PA.—The Citizens’ Water Co. 
of Beaver Meadows was incorporated July 9, with a 
cap-tal stock of $4,000; Treas., John Martyn, Beaver 
Meadows, 

BELLEVUR, PA.—Fred W. Kiefer, Pres. Councils, 
is interested in securing a water supply at this place. 
It is proposed to have the borough lay the mains and 
secure a water supp:y from the Allegheny mains. 


DUBOIS, PA.—The “Express’’ of this place states 
that —— for new works are under consideration, 
and that a charter will soon be applied for by a new 
company, which proposes to secure a water supply 
from mountain streams and springs. 5 

EPHRATA, PA.—H. J. Hermes, Clk., writes us that 
an election was called for July 9 to vote on the con-. 
struction of works, which will require about 6,000 ft. 
of 12-in., 8. ft. of 8-in. and 18,600 ft. of in. pipe, 
60 hydrants, reservoir, ete The supply will be from 
mountain springs. 


HELLERTOWN, PA.—L. J. H. Grossart, of Allen- 
town, has reported that a desirable water supply can 
be obta‘ned from Cold Mountain about two miles d's- 
tant, and it is reported probable that bonds will be is- 
sued for the construction of works. 


MONACA, PA.—The_ contract for works has been 
awarded to Chandley Bros., of Beaver F'lls, at $21,- 
700, the other bids being John W. MecEutyre, Me- 
Keesport, $21,841; Keeling Ridge Mfg. Co., of Pitts- 
burg, $25,221; McLaughlin & Kelley, Rochester, Pa., 
$24,398; Corcoran Connell, Pittsburg, $23,500. 

MOUNT CARMEL, PA.—J. E. White, Town Cik., 
writes us that no steps have yet been taken for the 
construction of works. 

-EFFERSON, MD.—D. C. Shaff wr‘tes us that there 
no prospects of the construction of works at this 
place. 


MONROR, N. C.—We are informed that the Monroe 
Water-Works Co. Is securing subscriptions, and that 
the construction of works will be commenced as 
soon as a sufficient amount of money its raised. The 
city has offered to pay $15,000 a year for 35 hydrants. 
and the railway company $2,500 a year. The supp!y 
will be from artesian wells. J. W. Stephenson, Mayor. 


HAWKINSVILLE, GA.—An election will be held July 
17 to vote on the question of works and electric lights. 
San Way. Mayor. 


HIGH SPRINGS, FLA.—T. J. Thurman, Clk., writes 
us that nothing has yet been done to secure works. 


ST. AUGUSTINE, FLA.—The city clerk writes us 
that no steps have been taken for the construction of 
new water-works, 

CULLMAN, ALA.—G. A. Prinz, Secy. Comn., writes 
us that the bids received July 1 for constructing works 
were rejected, and that J. L. Ludlow, of Winston, N. 
C., has been engaged to prepare specifications and 
superintend the construction of works, for which new 
bids will be asked within a few weeks. : 


ABERDEEN, MISS.—The citizens .are reported to 
have voted to construct works. 

JACKSON, TENN.—The water-works trustees have 
been instructed to secure b'ds for an additional pump 
“f 3,000,000 gallons capacity. S. C. Lancaster, Cy. 

pgr. 


McMINNVILLE, TENN.—The council is reported as 
considering the immediate construction of. works. 

COLUMBUS, 0O.—Bids are asked until July 16 for 
furnishing one carload of soft pe lead for use of the 
water-works department. J. . Fanning, Clk. Bd. 
Pub. Wks. 

HAMILTON, 0.—A contract has been awarded to J. 


B. Yingling to deepen 19 of the 6-in. wells and to put 
in new strainers. 


FORT CLINTON, 0.—The council has sold $7,000 of 
additional water bonds to Spitzer & Co., of To:edo, 
fcr $7,146. J. H. Faus, Crk. 

ST. MARY'S, 0.—M. J. Mooney, Jr., Clk., writes us 
that $50,000 in bonds will be issued for works, but 
that no water-works trustees have yet been elected 
or engineer engaged; population, 5, 

WAPAKONETA, 0O.—Contracts for constructing 
works, as advertised in Engineering News, have been 
awarded as follows; Consult. Engr., Geo. Hornung, 
Cincinnati: Pumping machinery, ohn H. McGowan 
Co., Cincinnati, O., $3,980; pump house, receiving well, 
and — foundations, Newmeyer & Ziegfelder, ape 
koneta, O., $4.118; water tower, Brownell & Co., 
Dayton, O., $7,350; foundations for same, to M. Stop- 

er, Cincinnati, O., os pipe and lals, Michigan 

eninsula Car Co., Detroit, Mich., .296; p pelay.ng, 
setting hydrants, etc., Wintz & Still. Wapakoneta, O., 
$6,271; fire hydrants, valves, ete., Michigan Brass & 
Iron Works, Detroit, Mich., $5.267. Some of the bids 
are pubtished under Contract Prizes. 

WELLSVILLE, 0.—The proposition to issue $35,000 
in oes for works was defeated at the election last 
week. 

BLOOMINGTON, IND.—Henry A. Woollery has been 
——— by the court to conduct the sale of the plant 
and franchise of the Sioamingies Water Co. The. date 
of the sale has not been decided upon. 

EVANSVILLE, IND.—The water-works trustees have 
recommended the construction of a new oaent oe 
tion, complete, at an estimated cost of $255, . Peter 
Herrmann, Chn. 

JASPER, IND.—It is stated that the citizens have 
voted, 5 to 1, in favor of issuing $15,000 in bonds for 
works. H. Pfau and Ph‘! Kunkel, of the town board, 
are interested. A. J. Berger, ck. 

MONTICELLO, IND.—Bids are asked M 28 
for constructing works, as stated in out adywertising 
columns. W. 8. Shields, Chicago. Consult. Engr.; 
Web P. Bushnell, Enugr.; Bert Van Voorst, Cik. Com. 


MANISTIQUE, MICH.—We are informed that a spe- 
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election was called for July 10 to vote on an is 


cv esian Wells, V. 1, Hixson, Cik. 


LLF ICH.—Geo. P. McCoy, Cik., writes us 
me eae works, for which $18,000 in bonds 

- yoen voted, as noted last week, will luclude & 
bt” oogallon pumps, about 6,000 ft. of 8 and 6-n. 

; oy 00 ft. of +in. pipe, 30 to 40 hydrants, etc. 
ids ‘will probably be opened early in August. ngr., 
\;. Walker, Fenton, Mich. a a: demain aaaniaie 

‘TERSBURG, MICH.—H. J. oolfa, * 
th ey has yet been sopreamete’ for works 
his village, and it is not probable that a plant 
will be constructed; populat.on, See sein ta 
E, ILL.—Bids are as un uly 
fo Mane ae ‘artesian well. It is scated that $25,000 
. ponds have been voted for works, but that mains 

vi) not be laid until a water supply is secured. J. H. 
Ser:ton, Village Clk. 

CHICAGO, ILL.—Bids are asked until Jul 
1.300 tons of cast iron water pipe. W. 
Cont fl i ted to have 

‘FINGHAM, ILL.—The council is repor b 
ae franchise for the erection of a $75,000 plant, 
fhe ety contracting for 100 fire plugs at $35 each a 


16 for 
». Kent, 


“ORT SHERIDAN, ILL.—The contract for work: 
f rae bids were received gey 2, has been awarded 
+) Frank Lang. The Crane hydrants and _ valves will 
be used. Engr., H. L. Bowen, Highland Park, ~~ 
}ALESBURG, ILL.—Bids are asked until July 15 for 
f raishing and laying 9,000 ft. of 16-in., 2,640 a. of 
xin, and 2,845 ft. of G-in. cast iron pipe, wo 
hydrants, 6 valves, etc. Chas. EK. Wells, Supt. W. W.; 
A. W. Truedson, Cy. Clk. al ce ale os 
tEN L.—Hill & Enricht, o cago, v 
eee to make plans and specifications for 
“can ILL.—Plans for a system, which will 
;ROSSDALE, .—Plans for n, L 
Ri py 30 miles of pipe, are being made by 
Hill & Enricht, of Chicago. ‘i ens mats 
JRENCEVILLE, ILL.—It repor a n 
e Te be held July 20 to vote on the question of 
constructing works, and that there is little doubt but 
that the proposition will carry. 
LOCKPORT, ILL.—The village board has voted to 
appropriate $20,000 for a new water-works system. 


>LB PARK, ILL.—Bids are asked until July 18 
ee a system of water-works. W. E. 
rweadwell, Cha. Com.; J..L. Snow, ee _ ¥ 

JIRGINIA, ILL.—It is reported t at a water com- 
i ie organized at this piace, with a capital 
peel of $60,000, and that preiiminary steps are being 
taken to put in works. fe eee 

7ARREN, ILL.—A press report states that 
will = constructed at a cost of $20,000. P. T. Hicks 
has been engaged to prepare the plans and specifica- 
tions, he supply will probably be from an artesian 
well. 

ARABO®G, WIS.—The council has condemned the 
oa supply and instructed the water ee to 
take immediate steps for improving the supp a 

23LKHORN, WIS.—J. F. Lyon, Clk., writes us that 
ey bids were received July 1 for construct- 
ing works, as advertised in Engineerng News: 


s . Pope, Chicago, Ill........seseeeeees $23,367 
Willem Tt. heeler & Co., Beloit, Wis........ 23,300 
Jas. Cape & Sons, Racine, Wis.......++.+. esses 22,005 
*The N. F. Reichert Co., Racine, Wis.......... 21,188 
W. F. Wagoner & Co., Minneapolis, Minn..... 23,983 
Fairbanks, ome & pan ae Ells ve nnecees oe 
i zi +. organ, DICMBO. ovecccccecvccccces 3,923 
George, Gagiohart, Morgan Park, Ill........+-. 22,287 
* Awarded contract, Crane hydrants and valves to 
be used, 


ke into the river has been awarded to A. 
ne er at $4250: and that for extending it from the 
river to the well to A. V. Fetter at $1,475. ey 
FOREST CITY, IA.—The new_ water-works ant 
has been satisfactorily tested. Crellin & Lovell, of Des 
Moines, were the engineers and contractors. 


NDIANOLA, IA.—Geo. C. Morgan, of Chicago, has 
von sauna the contract for constructing works at 
this place. 

y. 1A.—James Curran, Cy. Reedr., writes us 
ue peeeneel works will proneb’y cost about 
$3,800, but that no contract will be let before Sep- 
tember if at all this year. Negotiations are now belug 
made for plans and ah wack aa ‘ 

uE , IA.—By a vote of 8 to 9, the taxpayers have 
acces ‘not to insue additional bonds to extend the 
water plant. - - mer 

N D, IA.—The city recorder writes us s 
crete for works and electric eats has been granted 
to J. P. Anderson & Co., of Madrid. pare 

p VILLE, IA.—The contract for a 70, on 
teal Ga and tower has been awarded to Creflin & 
Lovell, of Des Moines. 


<ASSON, MINN.—Bids are asked until July 16 for 
cman works, B. A. Shaver, Cy. Recdr., writes 
us that the plant will include a tower and tank, Pump. 
about 3,000 ft. of mains, and is estimated to cost 4 
Fairbanks, Morse & Co., of St. Paul, prepared the 
plans, 

STEWARTVILL MINN.—B. W. Moore, Village 
nee wiles ae eat the contract for works has 
been awarded to Fairbanks, Morse & Co., of St. Paul, 
at about $5,000. The other bidders were J. G. Green, 
of Winona, and Sykes & Wanner, of Lege cg 

INDEPENDENCE, KAN.—At a special election June 
26 the pro tion to issue Siso0d in bonds for the 
purchase of the works was defeated, lacking a few 
votes of the required two-thirds. 

BUTTER, MONT.—Bids are asked until Sept. 18 for 
constructing works on a franchise a, as described in 
trai ar ean Seereeet dec ae seats aK, than 
tanchise a o contrac 
20 hydrants. F. W. Blackford, Cy. Engr.; A. A. 
MeMillan, Cy. Clik. * Zo 

OZARK, MO.—It is reported that Mr. Rogers, presl- 
dent of the Ozark bank, has been granted a chise 
for works, which will be constructed this The 
water supply will be from springs. 


ST. LOUIS, MO.—The board of public improvements 


LA CROSSE, WIS.—The contract for constructing 


? $40,000 in bonds for works; water supp!y from - 
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has appropriated $185,000 for pipe, valves, hydrants, 
ete.; £Bs. for high-service engines Nos. 9 and 10, 
and $70,000 for laying additional mains. 


RICHMOND, TEX.—R. Lee Eckman, Secy. Commer- 
cial Club, writes us that the club is trying to get 
capital interested in the construction of works, and 
it is thought that a plant will be constructed this 
fall. The supply will be from an artesian well or 
from the Brazos R'ver; population, 1,200, 

GUTHRIE, OKLA.—The city engineer has prepared 
plans and specifications for improving the works, in- 
cluding a new intake tunnel. 


ETIWANDA, CAL.—It is reported that an election 
will soon be held to vote on a proposed issue of $50, - 
000 in bonds for improving the plant of the Etiwanda 
Water Co. 

SAN FRANCISCO, CAL.—Press reports state that 
the recent fire will probably result in important exten- 
sions of the water mains and the addition of 1.000 
hydrants, for which the fire department has petitioned 
several times. 

HARTLAND, N. B.—D. Monroe, Supt. W. W., Wood- 
stock, has been at this place investigating a proposed 
water-works plant which will soon be constructed, 
according to reports. 


IRRIGATION. 


PORTLAND, ORE.—Bids are asked for 70,000 cu. 
yds. of canal excavation, 45 miles south of The Dalies. 
Geo. W. McCoy, 284 Morrison St. 

YUMA, CAL.—It is reported that a_ local irrigation 
company has been organized by M. F. Shaw, G. 8S. 
Marable, M. E. Cunningham, J. I. Toler, R. P. Mur- 
able, W. H. Moore and Duncan L. deVane, all of this 
place and county, with principal office in Yuma. The 
organizers have three sections of land 10 miles south 
of Yuma, near the Algodones grant. A pumping plant 
will be used, and for this purpose the company has pur- 
chased the duplex Knowles pane formerly used at the 
Queensbury placers, and moved It, with its boiiers and 
apparatus, to its land. Water will be secured from 
wells, work on which will soon be begun. 


NEW COMPANY.—Union & Jordon Irrigation Co 


Salt Lake City, Utah; $31,590; Jesse Argent, Wm. B. 
Bennett, C. O. A. Lilyblad, James Winchester and 


others. 
SEWERAGE. 


BELFAST, ME.—The council has directed the com- 
mittee to construct a sewer in two streets. Engrs., 
Parks & Wheeler. 

RUTLAND, VT.—Bids are asked until July: 13 for 
counsoeetion 1,200 ft. of 50 to 41-in. brick sewers, 2,400 
ft. 30-in. pipe, 1,900 ft. 24-in., 700 ft.. 18-in., 700 ft. 
12-in., 1,: ft. 8-in., and 4,200 ft. 6-in. pipe sewers. 
Sidney Smith, Cy. Engr. 

WOODSTOCK, VT.—A town meeting is soon to be 
held to vote on the question of buying the Sayward 
dam, which, it is reported, will be removed to make 
way for constructing a sewerage system. 

BOSTON, MASS.—Bids are asked until July 15 for 
constructing 3,140 ft. of 18 to 10-in. p'pe sewers, ete. 
B. T. Wheeler, Supt. of Streets. 

EAST HAMPTON, MASS.—It is reported that bids 
will be asked for constructing sewers as soon as Mc- 
Clintock & Woodfall, of Boston, have comp‘eted tbe 
specifications. 

GARDNER, MASS.—At a recent town meeting it was 
voted to appropriate $6,000 for extending the system 
in Woodland Ave. 

LAWRENCE, MASS.—Bids are asked by the commit- 
tee until July 25 for constructing Section 1 of the pro- 
posed sewer from Newton St. to the river, in Wart 6. 
Arthur D. Marble, Cy. Engr. 

LOWELL, MASS.—The aldermen have passed a reso- 
lution authorizing an issue of $75,000 in bonds for 
sewers and $25,000 for paving. 

TAUNTON, MASS.—The council has passed resolu- 
tions for extending and reconstructing sewers in four 
streets, at an estimated cost of about $7,000. 

WILLIMANSETT, MASS.—The council has been pet!- 
tioned to improve the system in this village. 

ALBANY, N. Y.—Bids are asked until July 15 for 
constructing a 24 to 6-in. ppe sewer in North Pearl 
St. T. J. Lanahan, Clk. . of Contract. 


AVON, N. Y.—The citizens have voted to construct 
a system, at an estimated cost of $12,000 to $20,000. 

BINGHAMTON, N. Y.—The_ street commissioners 
are considering the question of constructing a trunk 
sewer along the Chenango River. 

BROOKLYN, N. Y.—Bids are asked until July 19 for 
constructing sewers in four streets. <A. T. White, 
Comr. Cy. ks. 

BUFFALO, N. Y.—Bids are asked until July 23 for 
constructing 18 to 10-in. pipe sewers in two streets. 
R. G. Parsons, Secy. Dept. Pub. Wks. 

COLLEGBH POINT, N. Y.—The street committee has 


been directed to advertise for bids for constructing 
an outlet sewer in College Ave. 


COXSACKIE, N. Y.—The commissioners are con- 
sidering plans for a system, according to reports. 

JAMAICA, N. Y.—John J. Ne Lengan, Cy. Engr., 
has recommended the construction of a system, with 
a main sewer in South St. emptying into Jamaica 

ay. 

NEW YORK, N. Y.—Bids are asked by the comm!s- 
sioner of street improvements, 2622 Third Ave., until 
July 18 for constructing a sewer in Cedar Place and 
for grading and improving Fort Independence St. 
Louls F. Haffen, Comr. St. Improvements. 

LAKE PLACID, N. Y.—The supervisors of Essex 
county have authorized the town of North Elba to 
borrow $3,500 for a sewer in this village. Thomas 
Durgan, Town Clk. 

ONEONTA, N. Y.—W. B. Rider has made surveys 
for extending a 24-in. sewer about 2,000 ft. 

SYRACUSE, N. Y.—Bids are asked unt!l July 15 for 
constructing 20 to 15-in. Fatt ev in three streets. 
H. F. Stephens, Cy. Clk.—It is proposed to con- 
struct 32 and 30-in. brick and 20 to 12-'n. pipe sewers 
in five streets, at_an estimated cost of about $15,000. 
Henry C. Allen, Cy. Engr. 

WARSAW, N. Y.—The citizens are considering plans 
for a system in the North End. 


BLOOMFIELD, N. J.—The contract for constructing 
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about 7,283 ft. of 8-In. and 3,259 ft. of 20in. pipe 
sewers, for which bids were opened July 8 as adver- 
tised in Engineering News. has been awarded to P. H. 
Harrison & Sons, of Newark, N. J. The itemized 


tds Wil be published In a later issue. Engr., A. H. 
O.msted, Bloomfield. 


CAMDEN, N. J.—B:ds are askeil by the street com- 
mittee until July 19 for constructing sewers in nine 
streets, at an estimated cost of about $3,300. 

JERSEY CITY, N. J.—B‘ds are asked until Juiy 16 
for constructing 500 ft. of 2éin. brick and about 2,000 
ft. of 18 to l2-in. pipe sewers. J. C. Ka‘ser, Chn. 
Com. 

TRENTON, N. J.—It is proposed to construct sewers 
in six streets. Consult. Engr., Rudoiph Hering, New 
York. C. E. Murray, Cik. Council. 

ALLEGHENY, PA.—Bids are asked until July 15 for 
constructing lateral sewers in six streets. Robt. Me- 
Afee, Dir. Pub. Wks. 

CHAMBERSBURG, PA.—The council has voted to 
submit the question of constructing a system to the 
voters at a special election. 

NARBERTH, PA.—The council! Is cons‘dering plans 
prepared by Goodman & C.othier for a drainage sys- 
tem on the north s.de of the railway, aceurding to re- 
ports, 


PHILADELPHIA, PA.—The director of pub-ic works 
has been directed to advertise for bids for coustruct- 
ing the following sewers: Aliegheny Ave., estimated 
to cost $35,000; Amer.can St., $11,000; Chew St., 
$16,000; 56th St., $5,000; 57th Sx., $15,000; extension of 
George’s Run sewer, $50,000; Jasper St. $12,000, 
Lefever St., $15,000; Mill St., $15,000; Milnor St., 
$15,000; Ontario St., $18,000; 20th St., $25,000; Wood- 
land Ave., $12,000, and also sewers in a number of 
other streets. 


PITTSBURG, PA.—The council has passed ord'nances 
for constructing 15-in. sewers in about 23 strecta. 

CUMBERLAND, MD.—Geo. Kean and J. W. George 
have petitioned the council for permission to enlarge 
the Baltimore St. sewer from 12-in to a 2t-in sewer. 

WASHINGTON, D. C.—Bids are asked by the dis 
trict commissioners until July 18 for a supply of sewer 
brick, as stated in our advertising columns.——The dis- 
trict commissioners have ordered the cuustruction of 
stone sewers in nine streets and alleys. 

COLUMBUS, O.—Plans_ for sewers have been 
presented to the state board of health for approval b 
Alliance, Ashtabula, Athens, Cincinnail, Cleveland, 
Evanston, Hamilton, Logan, Lorain, Marysville, Mar!- 


etta, Nelsonville, St. Bernard, Tippecanve City and 
Warren. 


FINDLAY, 0.—The city is considering the question of 
greatly improving the system, according to reports, 

YOUNGSTOWN, O.—Press reports state that the 
board of health has taken action that will result in 
an entire change of the sewer system of Youngstown, 
which will involve a large expenditure when the 
improvements are compteted. The state board of 
heaith will be called here in a few days, as the system 
of sewerage is betieved to be one of the worst in the 
state, ith few exceptions, ali the sewers in the 
city will be torn out and new ones coustructed. At 
present the outlet for all the sewage is almost in the 
heart of the city, and a radical change will be made 
in th's respect also. 

BRAZIL, IND.—Bids are asked until July 16 for 
constructing 1,000 ft. of 24-in. pipe sewers, according 
to report. . W. Sisson, Cy. Engr. 

HUNTINGTON, IND.—Bids are asked until July 29 
for constructing 24 to 10-in. pipe sewers in four 
streets, and a_ 39 26-in. brick sewer in Tipton St. 
J. B. Vernon, Cy. Engr. 


INDIANAPOLIS, LND.—Resolutions have been adopt- 
ed for constructing 1,700 ft. of pipe sewers in two 
streets, the contract for which will be awarded about 
July 28. ©. C. Brown, Cy. Eugr. 

INDIANAPOLIS, IND.—Resolutions have been adopt- 
ed for constructing 1,975 ft. of 15-in. pipe to 24 x 36-.n. 
brick sewer in an alley east of Broadway, for 1,!25 
ft. of 18 to 12-in. pipe sewer in College Ave., and for 
2,250 ft. of 15-in. pipe to 39x 26-in. brick sewer in 
Charles and Palmer Sts. The contracts for all this 
work are to be awarded about Aug. 1.—Plans have 
been ordered for a sewer in Charles and Seymour Sts. 
c. ©. Brown, Cy. Engr. 

SOUTH BEND, IND.—Bids are asked until July 22 
foe <apeteneting a brick sewer in Main St. L. A. tail, 
Cy. Clk. 

GROSSDALE, ILL.—Bids will be opened about Juty 
20 for a sewer system in West Grossdale. Eugrs., 
Hill & Enricht, Chicago. 


ELGIN, ILL.—The commissioners are Teported as 
considering plans for a sewage disposal plant. 

URBANA, ILL.—Bids are asked un‘il Ju! 24 for 
the construction ‘of 880 ft. of 10-in. and 6,970 ft. of 
Sis. pive neuen in Catries > as stated in our 
ac sing columns. ‘ é ; 
Holmes, €y. Clk. ee ee 

RACINE, WIS.—The board of public works has re- 
ceived bids from the following for constracting the 
Duck Creek sewer, estimated to cost $13,425: James 
Cape & Son, J. R. Jones, N. F. Reichert & Co., Fred 
Rasmussen & €o., Wililam Forestal, Nash & Dowdle, 


Campbeil, Dennis & Co., and James Markey. \ 
S. Bliss, Cy. Clk. Panett 


FORT DODGE, IA.—The council has rejected the - 


bids for copstrecting sewers, aud has ordered the 
clerk to readvertise for new bids.——The construction 
of a sewer in Second Ave. is being considered. 


MASON CITY, IA.—The counci! has adopted an ordi- 
nance for engag:ng an ae to prépare plans, etc., 
for constructing a sewer in the bed of Willow Creek. 

KANSAS CITY, KAN.—The committee is cons:derin 
the question of constructing a large sewer in ward 5, 
and a number of smaller sewers. 


KANSAS CITY, MO.—The city engineer is preparing 
plans for a section of the O. K. Creek sewer, for 
which $40,000 has been set apart by the counci:. It 
is proposed to divide the work into four seciious, and 
to begin with section No. 1 at the point where 0, K. 
Creek flows into Turkey Creek. order that the 


sewer may be constructed across the Southwest Boule- 
vard before that thoroughfare is repared, the work 
will be started as soon as the necessary ordinances . 
can be prepared. 


SPRINGFIBLD, MO.—The city engineer has been 
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Alrected to advertise for bids for constructing sewers 
in _ large number of streets in two districts. G. W. 
Hackney. Cy. Cik. 

DENVER, COLO.—Bids are asked until July 15 for 
constructing a sewer in the Downing Ave. sanitary 
district. E. Monash, Pres. Bd. Pub. ks. 


PASADENA, CAL.—The city engineer has prepared 
piaus for a system in the East S.de. 

OTTAWA, ONT.—The committee is considering the 
eonstruction of two trunk sewers, one in Da.housie 
ward and the borough of Hintonsburg, and the other 
iu Aun St., through St. George’s ward. 


GARBAGE DISPOSAL. 


BRIDGEPORT, CONN.—Local papers state that con- 
tracts for the garbage disposal plant have been award- 
ed, and that the construction will be commeuced this 
wee k. 

CLEVELAND, O.—The mayor has announced himse)f 
in favor of some method of garbage crematiou or 
utilization, and has recommended that y= be taken 
to investigate better methods of garbage disposal. No 
money is now availuble for the adoption of a new 
method. Last year the cost of garbage disposai 
amounted to $1,600 

VOLUMBUS, O.—-The Columbus Reduction Co. has 
been organized, and has submitted a_ proposition to 
the council to remove all garbage and dead animals 
from the city, and dispose of the same by a at lization 
yrocess at $4.50 a ton. Dr. D. N. Kinsman, Supt. of 
fealth, bas approved the proposition of the company, 
but has reported that the price is much too high. 

FORT WAYNE, IND.—The contract for a garbage 
crematory has been awarded to W. J. Willis, represent- 
ing the Dixon Sanitary Cremation Co., of Find ‘y, 0., 
at $7,875. W. W. Patrick bid $9,000 for a Rider cre- 
matory, and Brownlee & Co., of Dailas, Tex., $9,000 
for a Brownlee crematory. These bids include build- 
ings. A. J. You, Clk. Bd, Pub, Wks. 


SAN ANTONIO, TEX.—The city physician is re- 
ported as stating that unless improvements are made at 
ounce In the method of garbage removal there will be 


much sickness in the e!ty this summer, 


STREETS AND ROADS. 


BOSTON, MASS.—Bids are asked by the metropoli- 
tan park commission, Ames Bidg., until July 19 for 
building the Malden section of the Middlesex Fells 
Parkway. Wm. T. Pierce, Engr., 13 Exchange St. 

NEW BEDFORD, MASS.—Bids are asked until July 
16 for constructing about 5,000 sq. yds. of Trinidad 
Lake asphalt paving upon 6 ins. concrete foundation, 
as stat in our advertising columns. Ww. F. Williams, 
Cy. Engr.; W. 8S. Cook, Clk. Bd. Pub. Wks. 

REVERE, MASS.—The town is consider:ng a resolu- 
tion appropriating $50,000 for street improvements. 
Jonathan Stone, Michael Sullivan, Com. 

ALBANY, N. Y.—Bids are asked until July 15 for 
paving a portion of State St. with granite blocks. 
r. J. Lavaban, Clk. Bd. Contract.——The board has 
recommended the repaving of Central Ave. with brick 
and Canal St. with granite blocks, and has directed 
that specifications be prepared for paving portions of 
three streets with granite blocks and one with brick. 

-The council! is considering the question of pavin 
portions of seven streets. W. W. Dennin, Cik. Council. 


BROOKLYN, N. Y.—Bids are asked until July 23 for 
flagging sidewalks in portions of 35 streets. A. T. 
White. Comr. Cy. Wks. 

BROOKLYN, N. Y.—Bids are asked until July 16 
for paving and repaving portions of four streets with 
asphalt. A. T. White, Comr. Cr Wks.——The al- 
dermen are considering the question of paving por- 
tions of 16th St. with asphalt at an estimited cost of 
$53,000, and portions of five other streets with the 
same material at an estimated cost of about $31,000. 

JAMAICA, N. Y.—Press reports state that a cru- 
sade in the direction of road improvement has been 
started by the Tamaqua wheelmen of this village. The 
club has originated a proposition to expend the sum 
of $50,000 on the village streets. Granville Yeaton. a 
member of the club, has been indorsed for the office 
of village trustee to fill the pine of Trustee Carter, 
who recently resigned. The election will be held July 
31 and the proposition to improve the streets will be 
voted upon at that time. 


JAMESTOWN, N. Y.—Bids are asked until July 15 
for paving portions of two streets and one alley, as 
stated in our advertising columns. John Conway, Pres. 
Rd. Pub, Wks. 

NEWBURG, N. Y.--Bids are asked by the trustees 
until July 15 for paving Main St. with brick, granite 
blocks or asphalt. 


NEW YORK, N. Y.—Bids are asked by the depart- 
oan of public parks at the Arsenal, entral Park, 
until July 17 for paving with telford pavement the 
road between breed way and Van Cortlandt station of 
the Putnam division of the New York Central & Hud- 
son River R. R., and the Gun Hill road from the sta- 
tion to Jerome Ave., in Van Cortlandt Park, 24th ward. 
The work includes the following materiais: 200 cu. 
yds. excavation, 10,750 sq. yds, of telford pavement, 
j20 cu. yds. of dry rubble masonry in culverts, 2,300 
ibs, of vitrified stoneware pipe in piace, 1,400 sq. yds. 
rubble or cobblestone pavement in gutters. 

SIAGARA FALLS, N. Y.—The council has voted to 
a ae St. with asphalt, at an estimated cost of 
P5400. S..F. Arkush, Cy. Clk. i 

~OUGHKEEPSIEF, N. Y.—The council has_ vot o 
opeeen for bids for paving Union St. with asphait 
blocks and Garden St. with brick. 

ROCHESTER, N. Y.-—The council proposes _to pave 
Child St. with asphalt blocks, at an estimated cost of 
at ked until July 15 f 

ALDEN, N. Y.—Bids are as unt uly ‘or 
— Main St. with brick or asphalt blocks. 
follingsworth, Clk. Trustees, 

JERSEY CITY, N. J.—Blds are asked until July 16 
for 6.600 sq. yds. of stone paving, 1,500 sq. yds. of 
Trinidad Lake asphalt paving. 6, cu. yds. of earth 
excavation, about 2, eu. yds. of rock excavation, 
222% cu. yds. of sand and gravel filling, 1,222 sq; yds, 
of tlaeging, ete. John C. Kaiser, Chn. Com.; I. W. 
Startup, Clik. Pro Tem, St. Comrs. 

NEWARK, N. J.—The Franklin township committee 
nea aarecten the clerk to advertise for bids for 2,500 ft, 
of mavadem road. 
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NEWARK, N. J.—The commissioners have 
ordinances for aving portions of about 30 streets with 
brick, granite blocks, asphalt, etc.;A. M. Linnett, C.k 
bd. Gomrs.; J. C. Mundy, Gen. Supt. Wks. 

TRENTON, N. J.—The council has passed an ordi- 
nance for paving West State St. 


TRENTON, N. J.—It is prepeens to pave a number 
of streets with brick and construct sewers. ©. E. 
Murray, Cy. Clk. 

ALLEGHENY, PA.—The Fidelit 
of Pittsburg, has purchased the ,000 of street and 
sewer bonds for $852,320. 


BELLEVUE, PA.—Bids are asked until July 13 for 
prading Rodgers Ave. Engrs., Trimble & Miller, 156 
‘ourth Ave., Pittsburg, Pa.; W. J. Longmore, Chn. 
Com., Bellevue. 

PHILADELPHIA, PA.—Bids are asked until July 15 
for Far welrnteas | macadamizing, ete., portions of sev- 
eral streets. hos. M. Thompson, Dir. Pub. Wks. 

PITTSBURG, PA.—William Brown, Cy. Engr., has 
been appointed engineer of the proposed macadamizing 
and construction of about 400 miles of roads in AHe- 
a gg county. Surveys will be commenced at once, 
but it Is not probable that much construction will be 
done this year. The present system of toll roads will 
be abolished. 

SHAMOKIN, PA.—The citizens have decided to en- 
gage three puererens at once to prepare plans for 

rading and paving the streets o a fleld and 
Marshallton, at an estimated cost of $1 000, 

BALTIMORE, MD.—Bids are asked until July 22 
for constructing a eee pavement at Hanover 
and Ostend Sts. J. T. Oster, Inspector Bldgs. 

LAUREL, MD.—W. E. Anderson has been awarded 
the contract for improving Main St. at $23,495. 
beet een D. oe district commissioners 

ave prepared a map o e rr pe rmanent sys- 
tem of Sieeware in the alstr et, within the area 
bounded by North Capitol St., Rock Creek, Florida 
Ave., and the district line. Gen. Wm. P. Craighill, 
Ch. Engrs., U. S. Army. 

MOBILE, ALA.—Bids are asked until Aug. 1 for 
paving Commerce St., from Government St. to St. 

2ouls St., with granite blocks, as stated in our ad- 
vertising columns. Chas. E. McLean, Chn. Com. 


JINCINNATI, O.—Bids are asked by the board of 
admin‘stration until July 15 for paving two streets 
with brick. 

CLEVELAND, O.—Bids are asked until July 18 for 
es a portion of the Wooster Turnpike with brick. 
ulius C. Dorn, Clk. County Comrs. 


TOLEDO, O.—The council is reported about to be 
petitioned to pave Albion St. 


INDIANAPOLIS, IND.—Resolutions have been passed 
for 1,239 lin. ft. of asphalt paving in 10th St., the con- 
tract to be awarded about Aug. 7.——Several cement 
sidewalks and gravel streets have also been ordered. 
©. C. iBrown, Cy. Engr. Bids are asked until Jul 
13 for 6,143 sq. yds. of asphalt paving on 4 ins. Port- 
land, cement concrete; until coy 16 for 10,048 sq. yds. 
asphalt paving on 6 ins. Portland cement concrete; 
and until July 18 for 3,599 sq. yds. of —_ pavin 
on 6 Ins. Portland cement concrete, and for 12,7% 
sq. yds. of cedar block paving on Portland cement 
concrete. C. C, Brown, G: Dagr—- neseieuees have 
been ap for cement sidewalks in Jefferson Ave., 
3,148 ft. in length, the contract to be awarded about 
Aug. 10. 

MARION, IND.—Bids are asked until July 16 for 
about one mile of brick pwns. Engr., L. Over- 
man; John Watts, Cy. Clk. 


DETROIT, MICH.—The board of public works has 
received the following bids for paving Cadi!lac Square 
with asphalt: Warren-Scharf Asphalt Paving Co., 
$21,263; Western Bermudez Paving Co., $24,376. The 
lowest bid is about $3,000 above the estimated cost of 
ioe — and it is probable that the bids will be re- 
ected. 


SAGINAW, MICH.—Bids are asked until July. 20 for 
ae a portion of Genesee Ave. with asphalt, esti- 
mated to cost $23,525; another portion of Genesee Ave. 
with brick, estimated to cost $20,394, and Janes St. 
with brick, estimated to cost $5,851. R. F. Johnson 
Clk. Bd. Pub. Wks.——The city engineer has prepared 
plans for paving Potter St. 

DE KALB, ILL.—L. B. Merriam, Consult. Engr. 
Dixon, writes us that the council has passed an ordi- 
nance to pave Main St. with brick on crushed stone 
foundation. 

EAST ST. LOUIS, ILL.—Bids are asked by the mayor 
until July 20 for 7,000 sq. yds. of brick paving, 1,700 
ft. of pipe sewers, etc. —Ordinances have been in- 
troduced in the council for paving portions of 20 
streets with brick for a distance of about 10 miles. 
Bonds for $1,500,000 will be issued in five instal!ments 
to cover the expense of the proposed improvements. 

GROSSDALE, ILL.—Bids will be received in about 
a week for paving the_streets In West Grossdale. 
Engrs., Hill & Bnricht, Chicago. 

BOONE, IA.—The city engineer has submitted plans 
for 20,500 sq. yds. of paving in Story St., estimated 
to cost about $32,000. 

DUBUQUE, IA.—The city engineer has prepared 
pians for paving Locust St. with brick. 

ST. LOUIS, MO.—The board of public improvements 
has awarded the following contracts for brick paving 
to Claus Vieths: Finney Ave., $11,562; Delmar u.e- 
vard, $24,742; Euclid Ave., $7.360; Sarah St., between 
Laclede and Olive, $18,573; Sarah St., between Ol've 
and West Belle, $12,676; and Taytor Ave 16,636. 
The board rejected all bids for paving Washington 
Boulevard, between Taylor and King’s highway, with 
as net. The lowest bid was that of P. 8. Marquis, at 

PORTLAND, ORE.—Bids are asked until July 15 for 
constructing a wagon road from Fort Carby, Wash., 
to North Head, Cape Disappointment, Wash. Maj. 
Jas. ©. Post, Lighthouse Engr., U. 8S. Army. 

TORONTO, ONT.—Bids are asked until July 13 for 
paving two streets with cedar blocks and Avenue road 
with asphalt. Daniel Lamb, Chn. Com. on Wks. 


MANUFACTURING PLANTS. 


BURLINGTON, VT.—The Wells & Richardson Co., 
atent medicine manufacturers, of Burlington, is hav- 
ng plans prepared for enlarging its plant, 


Tithe & Trust Co. 
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PHILADELPHIA, PA.—Hates & Ballinger, en. 
— are reported as p tng plans for a five-s:, 
and basement factory building for Wm. P. Daty 
Bro., 24 and 26 Decatur St., at 237-239 North Sixth s 
The aquipment will inciude two 75-HP. boilers. . 
gine, steam heating and electric light plant, ete. 


CHARLOTTE, N. C.—The Myrton Knitting Mills. 
this place, will double the present capicity of : 
plant by adding 30 or more machines. new eng! 
and boiler will also be purchased. 


DURHAM, N. C.—The Erwin Cotton mills at tp 
lace are to have a brick addition, two stories | 
eight and about 100 x 200 ft., and doubling the pre. 
ent size of the mills, built and equipped at once, at 
cost of about $100,000. Address W. A. Erwin, Secy 
MADISON, N. C.—A cotton spinning mill, to be oj) 
erated by water power, is to be built on the Dan Rive 
near this place, and equipped with the best modern ma 
chinery. Among those interested is the firm of F. 
H. Fries, proprietors of the Wachovie mills, Salem 


ALICE, 8S. C.—The Marlboro Mfg. Co. has been o:- 
ganized to build a cotton mill at this place, with « 
capital stock of $40,000. The equipment will includ: 
4, to 5,000 spindles, and also an electric light plan’. 
H. H. Newton, B. D. Moore, A. T. Manship and S. I; 
Moore are among the incorporators. 


CLIFTON, 8S. C.—C. E. Converse, of Spartanburg 
and associat will equip cotton mill No. 5 at this 

lace, the buildin of which are now being com- 

leted, and will also build several brick stores, res; 
dences and offices for the use of the mill’s officers and 
operatives, 

BIRMINGHAM, ALA.—A press report from thi. 
city July 8 states that the Thurlow Mfg. Co., of 
Chester, Pa., has purchased a site in Birmingham fo; 
the removal of its 5,000-spindie yarn miil to the South 
J. B. Cotton, president of the company, made a trip 
through the South recentiy and decided that the South 
is the one cotton mill country. This company 
owns a mill in North Carolina, besides the one in 
tended for (Birmingham. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


TELEPHONE EXCHANGE.—MeMinnville, Tenn.— 


It is rted that a telephone exchange will soor 
be established at this place. s' soon 


LEVEES.—Rock Island, Ill.—Bids are asked at the 
U. S. Engineer Office until Aug. 5 for constructing 
pie nae cu. yds. of levees, as stated in our advertising 
columns. 


CASTINGS, ETC.—Springfield, Mass.—Bids are asked 
until July 25 for furnishing steel and iron castings,!um 
ber and other supplies for the Springfield armory. 
Col, A. Mordecai, Ordnance Dept., U. S. A. 

UNDERGROUND CONDUITS.—Cincinnati, O.—Bids 
are asked by the fire trustees until Ju'y 30 for con- 
structing underground conduits for the fire department. 
eaetns . A. Stewart, Johnston Bldg.; D. . Shedd, 

ecy. 

STREET CLEANING AND SPRINKLING.—Buffalo, 
N. Y.—Bids are asked by the department of public 
works until Juy 19 for See sweeping and clean- 
ing the improved streets for three years. The bids 
recently received for this work were rejected, as it 
was found that no notice of intention had been pub- 
lished previous to the advertising for bids. 


STONE AND PIER WORK.—New York, N. Y.— 
Bids are asked by the fegertment of docks until Ju‘y 
23 for furnishing about 2 cu. yds. of small cobble- 
stone, 5,000 cu. yds. of riprap stone, 1,200 cu. yds. of 
saud and 2,500 cu. yds. of broken stone; also for re- 
pairing pier, new . near the foot of Barrow St. 


IRON PILES.—San Francisco, Cal.—The following 
bids were rece:ved by A. S. Kimball, Q. M. G., U. S. 
Army, June 24, for iron piles: 
Risdon Iron & Locomotive W’ks., San Francisco.$27.560 
T. Thomson, 9 Mission St., San Francisco.... 20,800 
Cotton Bros, & Co., Oakland, Cal....... bedins 21,655 
J. M. McMahon, 200 Spear St., San Francisco. . 21 789 
W. _H. Healy, 27 Stewart St., San Francisco... 22 974 
P. F. Duddon, 137 Market St., San Francisco... 26,36) 
J. M. Taylor, 42 Market St. $an Francisco.... 19,432 
F. A. Koelitz, 4 California St., San Francisco.. 20,715 
TIMBER.—Ottawa, Ont.—Bids are asked until Aug. 30 
for the green standing pine, spruce and tamarac tim- 
ber over 9 ins. in diameter at the stump, and all dead 
and fallen timber on the Temiscamingue Indian Re- 
serve, which contains an area of 60 sq. miles and 
is situated at the head of Lake Temiscsmingue, in the 
county of Pontiac, Que.; also for the p.ne 
timber on the Wahnapitae Indian Reserve, s!tuated 
on the north shore of Lake Wahnapitae, in the Dis- 
trict of Nipissing, Ontario, containing an area of four 
square miles. ayter Reed, Deputy Supt. Gen. Indian 


Affairs. 
CONTRACT PRICES. 


CAST IRON PIPE.—Walpole, Mass.—A contract for 
15 miles of cast iron water wn has been awarded to 
M. J. Drummond, of New York, at $22.30 per ton, to 


be delivered by rail. Engr., Freeman C. Coffin, of 
Boston. 


SEWERS.—Plainfield, N. J.— foliowing bids were 
received Juty 8 for constructing $2,000 lin. ft. of 4-in. 


house connections from the sewers ae to the curb 
lines, the contract being awarded to John Siddall, at 


5,31 


E, F, 
ae 4 


100 ft. © 


— 
Bidder. 28 


eal 
BSRBaNs 
15, 
| 10,900 
750 


SBSB8a8 
SBSBSeh 


John Siddall, ton, N. 

John H. Hurley, Trenton, N. J.. 25 
Bernard Brady, Plainfield, N. J... 29 
Amos Andrews, Plainfield, N. J.... 38 
Thos. Doud, North Pla: N. J. 30 
M. Honan & Sons, Chester, Pa... 27 


‘G LEAD.—Minneapolis, Minn.—The water-works 
asbriasst has awarded a contract for a carload of 
pig lead to Janney, Semple & Co., at 3.195 cts. per Ib. 


PLATE GIRDERS.—S Hill, 


L t, Jersey Ci N. JI 
waa See iow 4 > 


RBS8ss- 


Ch. Engr. Water Board, received the fAiwing bids 
July 8 for-furnishing two plate lon 
onn a ft. lon as advertised 


nd one 67 ft. long, 
Bugineering News; standard weight of: 454. girder, 



































Supplement—July 11. 1895.) 


15 .; 65-ft., 7,250 Ibs.; 67-ft., 7,450 lbs.; transverse 
; 50 ee etc., 1,300 Ibs.; girders to be delivered 
_b. cars in Syracuse: 


: & Iron Wks., Buffalo,..90020" $683.80 
*iuffalo Bridge ron s., Buffalo,.. 

et Irom Bridge Co., Canton, 0... .0425 1,117.75 
k ug Bridge Co., Cleveland, O........ 044 = 1,157.20 
Hilton Bridge Co., Albany, N. Y...... .0275 723.25 
© W. Pulver & Go., Syracuse......... 04 1,052.00 
;oledo Bridge Co., Toledo, O.......... .043 1,130.90 


. Awarded contract, 


iRIOK PAVING.—Springfield, Ill.—Bids were opened 
uy 2 for paving portions of seven streets with brick 
“6 ins. of concrete foundation, and it is reported 
‘bable that the contracts will be awarded to Henry 

ch, of Springfield, at Sgn to $1.20 per sq. yd., ac- 
rding to the street an enalty of brick The 
ther bids were as follows: H. L. Pierce & Son, Lin- 
coln, IIL, $1.81. to $1.34; Patterson & Stiffler, Spring: 
field, re to $1.22; Talbot cea, Co., Peoria, $1.19 
$1. 0., 


to 4; Rockford Construction Rockford, IIl., 
$1.30 to $1.35; John F. Bretz & Son eee $1.16 
*) $1.22; Thos. White, Springfield, $1.30 to $1.45. 


LEAD PIPE.—Syracuse, N. Y.—The contract for 
50,000 Ibs. of 1% to in. AAA lead pipe, as adver- 
tised In Engineer-ng News, has been awarded to Mer- 
rie, Verhage & Co., of Cincinnati, at 3.66 cts. per Ib., 
according to reports. 


SEWERS.—Grinnell, Ia.—The contract for construct- 
ing 9% miles of sewers, as advertised in Engineering 
News. has been awarded to Hanlon & Knepper, at 
$27,594, two-ring brick being adopted for the 30-in. 
sewer. The plans were prepared by the Iowa Engi- 
neering & Construction Co., of Clinton, Ia., Chas. P. 
Chase and Arthur J. Cox being the constructing en- 
g neers. The plans provide for ultimate disposal of 
the sewage by. intermittent filtration. The bids were 
as follows: 
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concrete, 2,325 ft. of stratified limestone curb, 265 ft. 
of granite round corners, 342 ft. of marginal stone. 
The Western Paving & Supply Co. received the con- 
tract at $5.44. Other bids were $5.55 and $6.86. 

CAST IRON PIPE.—Worcester, Mass.—Local papers 
state that the water commissioners have awarded a 
contract for 1,160 tons of 24-in. pive ard 10 tons of 
special castings to the Anniston Pipe & Foundry Co., 
at $19.20 per ton of 2,000 ibs. for the pipe and 2 cts. 
er lb. for special castings, the other bids being as 
ollows: Warren Foundry & Machine Co., . and 
2% cts., respectively, for pipe and specials; Reading 
Foundry Co., $20 and 24 cts.; McNeal Pipe & Foundry 
Co.. $20 and 2% cts. 

BRICK PAVING.—Hammond, Ind.—W. F. Bridge, 
Cy. Engr., writes us that the contract for brick paving, 
for which bids were ——- June 25, was awarded on 
July 2 to Wm. Moellering & Son, of Fort Wayne, Ind., 
at $1.80 per sq. yd. for paving on 5 ins. concrete foun- 
dation, with Murphy’s grout filler. 

GRANITE PAVING.—Albany, N. Y¥.—The contract 
for paving Clinton Square with granite blocks has 
been awarded to Peter H. Reynolds at $2.55 per sq. 
yd. for pevis , 70 ets. for new curbing, 20 cts. for 
crosswalks, 10 cts. per sq. yd. for relaying granite, 
and 20 cts. per ft. for resetting old curb. 

CEDAR BLOCK PAVING.—Detroit, Mich.—The low- 
est bids for paving portions of four streets with cedar 
blocks were as follows, the prices being considered 
unusually low: Iroquois Ave., from Jefferson to es 
Aves., William Lappin, $5,000, or $1.43 a sq. yd.; Sem!- 
nole Ave., from Jefferson to Agnes Aves., William 
Lappin, ,434, or $1.43 a 2. yo: Burns Ave., from 
Jefferson to Agnes Aves., iliam - in, $4,391, or 
$1.39 a sq. yd.; Campbe:l Ave., from Wabash tracks to 
Fort St., Patbot Paving Co., $3,747, or $1.27 a sq. yd. 


STONE eo Pa.—The following con- 
tracts have been awarded: ooth & Flinn, repaving 


GRINNELL, I1A., JULY 1, 








BIDS RECEIVED AT 1895, FO 
d.-8 8 8 58g § .& 1.8588 ag ag ine ‘a 8 
7 Os OS = * te 

8 € & & ag st sf cB S28 s2 s3 s2 eg 8 = 

> = oe. 2» @.s Be ° > > ot 

rispia BoA oe ced oR 08 og 8g 8y Rg Bese Tt 

o Se ee ee ee de od. ek ok 6 4 se 

g #@ 2 426 @ 58 $6 2 $e £2 $2 2 48 2 2 FE 

SO: Se 2 a fk 2a aS Ra 8 
Hanlon & Knepper, Sioux City. .$0.22 $0.27 $0.36 $0.45 $0.90 $0.93 $1.05 $1.10 $1.20 $1.45 $1.55 $1.65 $0.90 $1.63 $1.75 $1.90 
J. Kehoe & Co Des Moines, Ia. .295 .37 .42 .47 60 .6€0 60 60 60 .6€0 .60 .60 60 .78 1.05 2.50 
G. J. Baer, Kansas City, Mo... .28 .885 .45 61 .50 .57 64 .71 (78 <8 92 1.00 1.00 1.15 1.15 2.25 
B. P. Fgan,Nebraska City, Neb. .285 .33. .415 .49 .475 .515 54 555 .57 66 .71 .82 .66 915 .995 2.28 
S.Katz & G.R. Crandell, Omaha. .29 .375 .485 .51 .40 .42 45 53 55 .65 .68 .7% .55 .86 1.03 2.25 
G. S. Miller & Co., Ottawa, Ill. .27 .46 .50 .€0 55 .57 .64 .72 .76 9 1.05 1.12 .75% 1.06 .98 2.40 
C.A. Olson & Co.Marshalitown,la .34 .44 .49 585 .73 73 .73 .73 73 =«T -73 @.73 -73 85 1.25 1.90 
F. McLellan, St. Paul, Minn... .37 .43 .50 .60 48 80 563 .55 60 75 .80 85 .43 -89 90 2.25 
Dubuque Const’n Co., Dubuque,la .30 .43 562 .60 6 2.i'@ fi 7 .£8 .98 1.13 .48 1.03 1.13 2.50 
B. B. Rourk, Des Moines, Ia.... .83 .43 4 .8 61 .63 .66 .£85 .95 1.01 1.19 1.38 .75 1.38 1.25 2.60 
Wickham Bros., Council Bluffs. .35 .47 .50 .75 55 #68 .63 -69 .78 82 1.08 1.29 5 .90 1.20 2.20 
Kavanagh & O’Connell,DesMoines .32 .39 .69 .71 6 6 .67 .8 .73 .75 1.01 1.11 .78 1.69 2.00 2.60 
Edwards & Walsh Co.,Davenport. .38 54 .62 .68 a ae de ee ae OE ee a 91 96 1.85 
Rockford Const’n Co.,Rockford,IIl .40 .56 .73 .82 ——  “n soe <n 87 1.00 1.40 2.00 .68 1.46 1.35 2.13 
Porter, Bowlin & Hadley, Tipton. .30 .54 .60 .70 :78 .82 .87 .92 .O7 1.02 1.07 1.12 .67 1.20 1.45 38.15 
Bryan & Youngerman,Des Moines. .74 19 .95 1.10 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.02 1.37 2.09 
King & Kennedy, Des Moines, Ia. .381 .36 .37 .45 55 59 63 .70 78 .8F 1.06 1.25 -1%5 .89 1.25 2.00 
Berry & Welch, Iowa City, Ia.. «6s... Oat Meu se baie ido noe ace see wea eee iri ees Dui 
1 $25 and $39. 2$25 and $27. *$40 and $45. *§$34 and $39. ° $30 and $35. * $22.50 and $25. * $32 and $35. 

|————Totals. ———__, ; i———— Totals. —, 

With With With With With With 

Bidder. 2-ring i-ring 30-in. Bidder. 2-ring 1-ring 30-in. 


ba & K Sioux City, I $27,564 $1,076 Yat 
Hanloa repper, Sioux ty, Ia. * ses 

J. Kehoe & Co., Des Moines, Ia.... 27,688 26,998 26,9098 
G. J. Baer, Kansas City, Mo...... 28,073 27,119 27,001 
B. P. Egan, Nebraska City, Neb.. 28,500 27,298 28,316 
S. Katz & G. R. Crandell, Omaha, 29,137 28,148 28,677 
Geo. 8. Miller & Co., Ottawa, Ill.. 29,327 27,947 29,827 








ASPHALT AND BRICK PAVING.—Williamsport, 


Pa.—Local papers state that the following bids were 
received June 25 and opened by the council July 1 for 
paving West Fourth St. with asphalt or brick, on 6 
ins. concrete foundation, as advertised in Eng‘neerin 
News: For asphalt, Sicilian Asphalt Paving .< OR 
per sq. yd. for one year gnarantee, or $2.65 with a 
guarantee for ten years. For brick, Berry & Day, 
Mack fire clay block, $1.62 for one year Pussretoe. 
$1.69 for ten years; Mack shale, $1.63 and $1.70; Mack 
repressed fire clay, $1.65 and $1.72; Mack repressed 
shale, $1.67 and $1.74; Mack wire-cut fire clay, $1.54 
and $1.61; wire-cut shale, $1.55 and $1.62; Canton 
Metropotitan block #-S and $1.72; Canton Royal 
block, $1.68 and $i.7 ; Guise brick, $1.49 and $1.56; 
other standard brick, $1.45 and $1.52; Athens Ha!l- 
na San $1.70 and $1.77; Interstate brick, $1.55 
anc . § 

James McCloud & Co., for Mack brick, one and ten 
years’ guarantees, the order being the same as in the 
preceding bid, $1.67 and ae $1.68 and $1.78; $1.66 
and $1.76; $1.67 and $1.77; $1.57; $1.60; $1.71; $1.81; 
Canton repressed, $1. and $1.87; Canton wire-cut, 
$1.69 =< ais Guise brick, $1.54; Townsend block, 
$1.71 an 81. 

D. E a se bid for his own brick, one year guaran- 
tee, wo. 

Sawders & Houston, Mack brick, $1.88 and 08; 
$1.89 and $2.09; $1.86 and $2.06; 87 and O07 ; 
$e $1.99; ses i es brick, $1.92, 
and $2. . a . . an lo 

deena o., Olean, N. Y., Mack brick, $1.89 and 
$1.99; $1.91 and $2.01; $1.89 and $1.99; $1.91 and $2.01; 
$1.76 and $1.86; $1.77 and $1.87; Canton brick, $1. 
and $2.02%; $1.99 and $2.00; $1.04 and $2.04. ‘Geo. 
Snyder, Cy. Engr. 

DREDGING.—Brooklyn, N. Y.—The follo bids 
were received by the bureau of yards and docks, Wa-h- 
ington, for dr aing at the Brooklyn =. yard: Wm. 
H. Beard, New York, 25 cts. per cu. yd.; R. G. & J. 
S$. Packard, New York, 24% cts. 


ASPHALT PAVING.—Indianapolis, Ind.—Bids were 
received June 22 for pav Oe. assachusetts Ave. 
with asphalt, 712 x 32 ft., sq. yds., on 6 ins. 
Portland cement concrete, 1,148 ft. of stratified lime- 
stone curb, 100 ft. of granite round corners, 2.227 ft. 
or marginal stone. The Warren-Scharf Asphalt Fevias 


Co. received the contract at $5.56 a lin. ft. of each si 
Prelasphaltng part of fore Wayne ayes hia 30°18 
or & 0 0 x 

5,197 99. yds of asphalt on 6 ins. of Po cemen 


t 





brick. brick. vit.pipe 
C, A. Olson & Co.,Marshalltown,Ia. $30,186 $29,784 $30,589 
Frank McLellan, St. Paul, Minn... 31,340 30,535 31,225 
Dubuque Const’n Co., Dubuque, Ia. 31,430 29,912 31,200 
RB. B. Rourk, Des Molnes, Ia...... 31,702 31,126 31,161 
Wickham Bros., Council Bluffs, Ia. 382,285 31,825 32,400 
Kavanagh & ©’Connell,Des Moines. 32,736 82,391 32,794 





R CONSTRUCTING SEWERS. 


2 80-in. 1-ring 
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Zanesville Sewer Pipe & Brick Co., Zanesville, U., 
Bolens brown granite block No. 8, 98 cts.; Bolens 
make of Hallwood block No. 9, $1; Bolens brown gran 
ite and Boilens Haliwood block No. 10, 89 cts.. . 2 
Townsend Brick & Contracting Co., Zanesville, O., 
Haliwood block, $1.01; Townsend block, 99 cts. W. 8. 
Harris & Bro., Zanesville, O., Harris pavers, $1.01. 
Athens Brick Co., Athens, O., Athens biocks, re- 
pressed, 94 cts.; do. brick, 93 cts. Imperial Sha.e Brick 
Co., Canton, O., Metropolitan block, 94% cts. Chas. 
Warner Co., Wilmington, Del., sample No. 23, 89 cts.; 
No. 20 wire cut, $1.1 ; No. 20 repressed, 98% cts.; No. 
21, $1.03; No. 22 square brick, $1; No, 22 repressed, 
1.06. New England Steam Brick Co., Providence, 

I,, Barrington brick, 99 cts. Harvey J. Wiley, 
Secy. St. Dept. 


SEWERS.—Lincoln, Neb.—The following bids were 
received June 29 for constructing 2,036 ft. of 20-in 
pipe sewers; Adna Dobson, Cy. Engr. 





Kors- 

Quantities. Joseph *Sheely & meyer 

McGraw. O'Shee. P.&H.Co 

20-in. pipe sewer, per ft...... $0.85 $0.81 $0.84 
BEORNETON, BOT TE... 2. cccccccccs 4.00 4.23 4.25 
Moving iron pipe and valve. .100.00 27.50 825.00 
HEN iwadicabiteaccet $1,923 $1,844 $2,133 


* Awarded contract. 


BREAKWATERS.—Block Island, R. I.—The contract 
for constructing breakwaters has been awarded to S. 
& E. S. Belden, of Hartford, Conn., at $02.50 for 
planking, $10 each for 160 piles, $1.33 per ton for 
20,200 tons of stone, and $9,500 for 85,( ft. of pile 
sheathing. Chas. F. Stoll, New London, Conn., bid 
$1.35 per ton for stone; > es Sheldon, Esquopong, 
R. 1., $92.50 for planking and $10.50 for each plie; 
J. A. Daily & Sons, of Providence, $125 for planking 
and $12 for each pile, and Wm. H. Molthrop & Co., 


= st x x ; @ a zs s— ae 
222s ¢ af yy 3 ‘Eggs 
= te a Sas a a. — £3 
a fa 4. 3 £ ES a6 2a fea @ 
4 Le g eg os a = as $ 3 = a. 9. 
$8 sees 4 322 a5 28 28 235 
: = : st o —o% " & 
s a § Soe. 6 6 ew a 
45 $2.35 $3.00 $1.75 $35.00" $75.00 .00 $0.06 $0.10 .30 
1.90 1.90 2.50 2.00 31.25 75.00 << “Ss " 09 ne 
1.42 2.10 3.50 2.90 25.007 75.00 50.00 .0 18 25 
1.23 2.12 '—600.0U—! 42.00 105.00 69.59 -06 -10 -20 
1.39 1.85 4.84 3.50 40.00° 99.00 64.00 06 15 Pe 
1.20 2.40 3.75 2.75 34.00 80.00 53.00 -04 098 -2d 
1.55 2.25 2.95 1.50 29.85 85.00 59.00 0 .06 .20 
1.55 2.15 2.00 1.59 30.00° 110.00 80.00 015 .12 2 
1.18 2.30 3.60 2.00 40.00 75.00 70.00 -04 -16 -20 
2.10 2.13 3.00 2.50 22.50% 72.50 60.00 -05 -ll .30 
1.80 2.30 4.25 3.00 35.00 75.00 60.00 -06 10 -23 
2.30 2.65 3.25 2.50 33.00 80.00 55.00 -05 -06 -25 
1.30 1.85 3.50 2.00 32.007 65.00 55.00 -08 -12 30 
1.25 2.20 3.75 2.80 40.00 102.00 62.00 -04 .10 50 
2.31 2.20 4.50 2.55 80.00 86.60 85.70 035 .065 .28 
1.59 2.39 1.75 1.00 20.75 58.18 68.18 0S -08 35 
1.60 2.06 4.00 3.25 30.00 65.00 33.00 -0875 .40 
|——— Totals. ———_-, 
With With With 
Bidder. 2-ring 1-ring 30-in. 


brick. brick. vit.pipe 
Edwards & Walsh Co., Davenport. $32,867 $32,234 $32,867 
Rockford Const’n Co., Rockford, Ill. 37,038 36,026 37.119 
Porter,Bowlin & Hadley,Tipton,Ind. 38,245 37,279 37.126 
Bryan & Youngerman, Des Moines, 49,977 48,367 49,287 
King & Kennedy, Des Moines, Ia. ...... ment a oseeee 
Berry & Welch, lowa City, Ia..... eee 





Troy Hil road, 2,000 eu. gen, excavation, at 44 cts. per 
yd.; 4,000 sq. yds. Ligonier block paving, at $1.79 per 
yd.; 100 lin. ft. new curb, at 48 ets. per ft.; 100 lin. 
ft. curb reset and redressed, at 18 cts. per ft.; 500 lin. 
ft. granite crossing, at 70 cts. r ft.; 100 lin. ft. 
crossing reset and redressed, at ets. per ft.; total, 

464; also for 2,400 cu. yds. excavation, at 27 cts.; 
4,400 sq. yds. Ligonier block paving, at $1.76; 100 lin. 
ft. curb, at 48 cts.; 100 ln. ft. curb reset and redressed, 
at 18 cts.; 500 lin. ft. granite crossing, at 70 cts. per 
ft.; 100 lin. ft. crossing reset and redressed, at 8 cts. 
er ft.; total, $8,816; also for ropeving portion of 
vowrie St., 4,000 cu. yds. excavation, at cts.; 7,400 
sq. yds. Ligonier block payne: at $1.89; 100 iin.’ ft. 
new curb, at 48 cts.; 100 lin. ft. curb reset and re- 
dressed, at 18 cts.; 500 lin. ft. granite crossing, at 
70 cts.; 100 lin. ft. crossing reset and redressed, at 
8 cts.; total, $15,450. Harvey Sloan, repaving Char‘es 
St., 5,600 cu. yds. excavation, at 30 cts.; 10,500 sq. yds. 
Ligonier block paving, at $1.90; 100 lin. ft. new curb, 
at 50 cts.; 100 lin. ft. curb reset and redressed, at 
20 cts.; 1,000 lin. ft. granite crossing, at 75 cts.; 100 
lin. ft. crossing reset and redressed, at 20 cts.; total, 
$22,470; also for a St., 2,300 eu. yds. 
excavation, at 50 cts.; 4, sq. yds. gran‘te block pav- 
ing, at $2.70; 100 lin. ft. new curb, at 50 cts.; 100 In. 
ft. curb reset and redressed, at 20 cts.; 500 lin. ft. 
granite crossing, at 70 cts.; 100 lin. ft. crossing reset 
and redressed, at 20 cts.; total, $13,200. A. V. Purnell, 
repaving Federal St., 3,000 eu. yds. excavation, at 
5 ets. 5,500 sq. yds. Ligonier block paving, at $2; 
100 lin. ft. new curb, at 57 cts.; 100 lin. ft. curb reset 
and redressed, at cts.; 1,000 lin. ft. granite cross- 
ing, at 60 cts.; 100 lin. ft. crossing reset and redressed, 
at 5 cts.; total, $11,839. 


PAVING BRICK.—Wilmington, Del.—The following 
_ bids were received July 1 for furnishing 30,000 sq. 
yds. of vitrified brick or blocks, the brick to be not_less 
than 8 ins. long, 2% Ins. thick and 4 ins. deep: John 
acoby, Wilmington, Del., No. 6 iron shale, repressed 
.03 per sq. yd.; No. 4 do., wire cut, 99 cts.; be round 
corner repreased clay, $1.01; No. 3 wire cut ay. 97 
cts. ; MeMahon & cores re clay, $1.07; Globe 
repressed blocks, $1.07; do. eee | 1.02; do. re- 
pressed bricks, $1.07; Vulean standa 1.02; Kountz 
wire cut shale, cts. Jobn M. Mack, 1345 Arch Sr. 
Philadelphia, standard vitrified fire eer bi 
ts. ; repressed fire clay or shale vitrified bricks, $1.02; 
Baca ig clay techs, G08, Prancts & Haack, Eise 
rove, uy county, » 8 . 
shale, 79 cts., round edge brick, shale, 79 cts. Bouth 


$11,000 for the sheathing, $1.45 for stone and $38,000 
for the entire work. Edward P. Champlin, C!k. 
SEWERS.—lIowa City, Ia.—The contract for con- 
structing the Market Run sewer has been awarded 
to Horrabin & Rourk, their bid being the lowest when 
the probable amount of concrete was considered. The 
sewer will be 2-ring brickwork, plastered on the inside 
with a Yin. coat of Portland cement plaster (1 to 1), 
on the outside wth a \%-in. coat of cement mortar; 11) 
courses of the outside ring and 17 of the inside to be 
laid in Portland cement mortar; approximate average 
sooth of excavation, 9 ft.; Charlies 8. Magowan, Cy. 
ngr.: 


Timber, 
M. ft. 
z 

4S 

Us 
3 Con- 
Bidder. 1——Sect ions—., ¢ Es crete, 
A) B? C3 Ge cuyd 
Berry & Welch, Iowa City, Ia.$2.90 $3.37 $3.24 $18 $18 $5.00 
Horrabin & Rourk, lowa City.. 2.88 3.44 3.29 18 18 4.00 
G. Graef & Son, "9 “ .. 3.45 3.80 3.60 15 15 3.20 
Edwards & Walsh Dayenport, 3.20 3.95 3.90 15 20 6.00 
Dubuque Const’n Co. Dubuque. 2.60 4.20 4.00 20 20 3.50 
Becky & Hayde,Muscatine, Ia. 3.29 4.26 4.23 20 20 5.00 
Murray Bros.,Cedar Rapids,Ia. 3.35 4.55 4.20 10 25 5.50 
D. Stephens, Rock Island, Ill. 3.75 4.60 4.10 151415445 . 50 





* About 200 ft. of 2 x 3-ft. egg-shaped sewer per lin. ft 
2 About 1,428 ft. of 4-ft. circular sewer lin. ft. * About 
a a Me 3Y4-ft. circular sewer, per lin. ft. _ 
ATER-WORKS.—Wapakoneta, O.—Geo. Hornung, 
Consult. Engr., Arno Bldg., Cincinnati, has sent =. 
statement of the bids received June 25 for construct'ng 
water-works, as advertised in Engineer‘ng News. The 
contract for two horizontal compound dup‘ex pumping 
engines was awarded to the John H. Wedewan Co., 
of Cincinnati, at $3,980, the other bids being H. R° 
Oamthis ton, nese! pert Moree, © fa hrs 
., $4,528; es Steam m 0., $5,200; id- 
law-Dunn-Gordon | Co., —_ satvege for water 
ower was awa o the Brown -. at 359, 
the L. hreiber & Sons Co. bidding $11.332. “— 
tract for pump house, receiving well and pumping en- 
ine foundations was awarded to Newmeyer & ieg 
ider, of Wapakoneta, at $4,118, the other bids be.n 
Duemer & Ja Hamilton, O. ; Desermou 
Co., Sprin: id. 0., ; A. N. Andrews, Hamilton, 
0., ; Mansfield & Alien, Indianapolis, Ind., $4,170: 
Shaw, Kendall & ©o., Toledo, 0., $4,300; Wints & 
Still, Wapakoneta, 0., $4,300. The bids for 74 tons of 
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12-in. pipe, 92 tons of 10-in., 64 tons of S-in., 581 tons 


of Gin., and 174 tons of +iu. pipe, and 22 tons of 
special Castings, were as fol.ows: 

Pipe. Specials, Total. 
J. B. Clow & Sons, Chivago, Ill..... $22.50 $50.U0 $23,282 
Lake Snore Foundry, Cleveland, O.. 21.40 45.00 22,069 
Auu.ston Pipextdry Co.,Annuston,Ala 20,30 45.00 20,985 
Addyston V’. & 3. Co., Cincinnati, UO. 20.80 ....- sidewe 
*Mich. Veninsular Car Co., Detroit. . 19.60 45.00 20,206 
Susder & Williams, Dayton, U.... 20.30 45.00 20,055 
Desermou & Co., Springtield, O. .... 22.00 60.00 22,770 
kt. N. Andrews, Mamilton, O...... 20.30 43.30 20,948 
Mansfield & Allen, ludianapolis, Ind 20.30 45.00 20,985 
Shaw, heudall & Co., Tokdo, O... 20.80 45.00 21,478 
Wintz & Still, Wapakoneta, U. .... 20.30 45.00 20,985 


* Awarded contract. 


The bids for water tower foundation were as follows, 
(i) be.ug pr.ce per cubic yard for 375 cu. yds. of earth 
excavation, (2) fur 120 cu. yds. of concrete footing, 
(3) for 475 cu. yds. of rubble lime and range sand- 


stune masoniy: 
i —— Price bid.————_ 





ENGINEERING NEWS. 


INDUSTRIAL NOTES. 


THER MACOMB SEWER PIPE WORKS, of Macomb, 
Iil., were destroyed by fire July 3, invoiving a loss of 
$75,000. 

THB MEMPHIS CAR & FOUNDRY CO., of Mem- 
phis, Tenn., has an order for 200 furniture cars for 
che Southern Ry. 

THE CONSOLIDATED STEEL & WIRE CO., 
Pittsburg, Pa., will start up its Braddock mill, 
which considerab:e improvements have been made. 

THE MEROHANTS’ DISPATCH TRANSPORTA- 
TION CO., of Buffalo, N. Y¥., will build new car shops 
at Depew, N. Y., and abandon its shops at Rochester. 

THE LANG & GOODHUE CO., of Burlington, Vi., 
has the contract for a water supply at Lake Placid, 
N. Y., and is putting in a water supply for the sani- 
tarium at Saranac Lake, N. Y. 

EVERSON & LIDDLE, contractors, of Providence, 
R. L, had a large storage shed burned July 3, invo.v- 





of 
in 

















Sie ee i “ 
aes “ g a loss of $15,000, The building was formeriy a 
Desiner & Semses, Maaem: 2 ae $0.38 opel. ao car house of the College Hill Cable Ry. 
Newmeyer & Ziegfelder, Wapakoneta. 147 5.25 9.00 5,124 THE WELLMAN STEEL CO., of Thurlow, Pa., 
Desermou & Co., Springtield, O. 47 «5.25 9.09 5,124 successor to the Wellman Iron & Steel Co., will soou 
Kk. N. Andrews. Hamilton, O....... 40 4.00 7,50 4,192 start up the works at Chester, Pa., and is reported to 
Mansfield & Allen, Indianapolis, lud. .40 4.00 7.50 4,192 have a number of orders on hand. Pres., William 
Shaw, Kendall & Co,, Toiedo, OU... 40 5.00 +. 4 Burnham; Secy., D. G. Stokes. 
ES Ge SENG, Wee ees et ae THE NEWPORT NEWS SHIPBUILDING & DRY 
* Awarded contract. DOCK CO., of Newport News, Va., has a contract for 
Bids Received for Fire Hydrants, Valves and Valve Boxes for Wapakoneta, O., Water-Works. 
Fire Ex- 
hyd- |-————- Valves, each. , tension 
Bidder. rants, 16-in., 12-in., 10-in., 8-in., 6-in., 4-in., valve 
106. e 1. $3 7. oso $ 6. suris ent xes. Wotal. 
J. B. Clow & Son, Chicago, IN. ......seeesereeneeeeeee $25.00 $61.25 $32.00 $22.50 $16.35 $11.15 $7.05 $2.75 $5,551 
Soushen Unnaer & Brass Works, Cincinnati, 27.00 52.40 27.00 20.40 15.00 9.60 6.15 2.30 5,474 
RK. DL. Wood & Co. Philadelphia, Pa. 25.00 55.00 30.00 23.00 17.00 11.00, 6.50 2.50 5,590 
Crane & Co., Chicago, Ua.  ..ccccsccccecsccsecsscess 26.00 55.00 26.00 21.50 15.50 8.75 5.90 2.40 5,824 
*Michizgan Brass & lrou Works, Detroit, Mich......... 22.85 55.00 29.00 22.00 15.50 10.60 6.20 2.50 5,267 
Ludiow Valve Mfg. Co., Troy, N. Y.....eeeeeeeenees 21.88 53.30 28.30 22.32 15.57 10.80 6.20 2.75 5,173 
teumelner Mfg. Co., Troy, N. Xo ..csccsceseoeccsee --. 50.00 26.00 20.60 14.00 9.00 5.30 2.00 2,450 
° AW arded contract. 
Bids Receivea for Laying Water Pipe, Setting Fire Hydrants, Ete., for Wapakoneta, O., Water-Works. 
—_—___—_-___—-—— Pipelaying. —__—_—_—_—_———| Setting 
idder. 1 2-in., 10-in., 8-in., 6-in., 4-in. hydrants, 
mses 1, 360 ft. 2,900 ft. 2,820 ft. 33,700 ft. 5,220 ft. 106. ~~ Total 
Joann W. & Joseph Karsch, Celina, O. (informal)...... wees wae ss wes oe eevee seeee nee ne 
Duemer & James, Hemilton, O. ........0. cece ener $0.27 $0.23 $0.20 $0.15 $0.14 $3.00 $9,237.00 
Carruthers & Crane, Newport, Ky. ........5 0 .eeeeeee 24 22 2 -16 : 154 13 1.25 8,396.30 
H Merigold, Ldaeme, QO. cccccccscescsstecserccescvers 2014 +1814 -1644 13 il 2.00 7,650.30 
James K.nsey & Co., Fortoria, QO. 2.0... 00 eee eeeee 27 24 18 17% +13% 4.50 10,135.00 
Louie Mayer, Lascamtet, Qs <iecseccostevcveccsccscecs .22 : 16 .14 ll be -10 .50 6,550.00 
a ares see eS are eee oe 23% 21% AT -1387 11% 4.00 8,342.65 
Soyder & Willlams, Dayton, O. ........0.eeeeeeeres “3 -20 16 -12% 10 2.50 7,439.96 
Desermou & Co., Springtield, O. ..........00ceeeeeeees a2 .19 17 12 10 1.60 7,175.20 
Manstield & Allen, Indianapolis, Ind. ...........0.-45 -22 18 15% 13% -12% 5.00 8,350.30 
ee ON ER Oe eS ae ee 25 .22 a 13 All 5.00 8,167.60 
*Wints & Still, Wapakometa, O. ..c.cecccsccccccsecd .20 .18 15 10 10 .40 6,271.40 
Awarded contract. 
CAST IRON PIPE.—Afton, N. Y.—P. A. Hayes, a steel steamer for the Cromwell Line, to carry pas- 
Secy., writes us that the contract for hydrants and senugers and freight between New York and New 
sivas fur the water-works has been awarded to the Orieans. The vessel will cost $500,000. 
nddy 


Vaive Co. at $057, aud that for pipe to Jackson 
& Woodlu, the bids for pipe beiug as fo.lows. 








8-in. 6-in. 4-in. Specl. Total. 
ancoast & Rogers....$2u.52 $2u.s2 $21.22 $v.u23 $10,784 
Jackson & Wovdin .. 20.40 23.40 2 ) U2 10,583 
Kk. VD. Wood & Uo... 22.00 22.00 ' 02% 11,808 
Warren Foundry Co.. 35 22.55 55 0225 10,937 
Chas. Mikar & Son... 21.15 21.75 75 -U225 11,200 
Robt. McK. Ackerman 21.50 21.50 22.50 -0275 11,234 
Bourbon ©. & B. Wks. 20.25 21.00 22.25 -0225 10,880 


GRANITE PAVING.—Troy, N. Y.—The contract for 
pacing the roadway and approaches of the Spring Ave. 
ridge has been awarded to Casey & Cavanaugh, at 
$2.40 per sq. yd. for granite b.ocks On concrete, or 
$2.30 on sand foundation; 70 cts. per lin. ft. for bridge 
stone; 75 cts. per iiu. ft. for curbing, and 35 cts. per 
sq. yd. fur flagstone. 


METAL MARKET PRICES. 


New York: 3.3 to 3.5 cts. 

3.2 cts. St. Louis: 3.05 to 3.12 cts, 
BARB WIRE.—Pittsburg: $2 for galvanized and 

$1.30 for pialn in carioad lots at mill. 
FOUNDRY AND PIG IRON.—New York: 

$14. Pittsburg: $11.50 to $13.65. Chicago: 

$15.50, 

RACK MATERIAL. 


> cts.; 


LEAD. Chicago. 3.1 to 


$12.40 to 

$11 to 
T -New York: angle bars, 1.4 to 
A spikes, 1.75 to 1.85 cts.; track bolis, 2 to 2.1 
s. With square, and 2.1 to 2.2 cts. with hexagon nuts. 
cage; augie bars, 145 to 1.55 cts.; spikes, 138 to 
SS cts.; track boits, 2 to 2.1 cts., with hexagon vuts. 
NAILS.—Pittsburg: $1.55 per keg for carioad lots 
and $1.65 for less than carload lots, for wire nails at 
miil; $1.30 and $1.35 for cut nails at mill. Chicago: 
$1.7 and $1.8 for wire nails, $1.45 and $1.55 for cut 
nal's. New York: $1.7 and ‘$1.8 for wire nails, and $1.45 
and $1.6 fur curt nals, 

RAILS.— New York: $24 at eastern mills and $24.75 
at tidewater; o!d rails, $13 to $13.50 for iron, and $10.50 
to $11 for steel; light ralis, $24; girder rails, $26. Pitis- 
burg: $22 for standard sections of 45 Ibs. and over; 
$23 for Light sections; old rails, $12.50 for iron and $10 
for steel. Chicago: $25 to $27 for standard sections; 
£25 for tight sections; old rails, $13 to $14 for iron and 
$8.50 to $12 for steel. 

STRUCTURAL MATERIAL.—New York: beams, 1.05 
0 1.75 cts.: channels, 1.65 to 1.75 cts.; angles, 1.5 to 1.6 
ts.; tees, 1.75 to LS c.s.; universal mii! plates, 1.65 
0 1.75 cts., steel plates, 1.85 to 1.7 cts. for tank, 1.75 
‘ta. for shell, 1.85 to 1.0 cts. for flange, 2 cts. for ordi- 
ry firebox, 1.85 cts. for locomotive firebox, Pitts- 
beams, 1.5 to 2.1 cts.; chinnels, 15 to 2.1 
; angles, 1.35 to 1.4 cts.; tees, 1.5 to 1.6 cts.; %-bars, 
to 1.6 cts.; universal mill plates, 1.5 to 1.6 cts.; 
| plates, 1.4 to 1.45 to 1.6 cts. for tank, 1.55 to 
ets. for shell, 1.65 to 1.8 cts. for flange, 2 cts. for 
ordinary firebox, and 2 to 4 cts. for locomotive firebox. 
Chicago: beams, 1.7 to 18 cts.; channels, 1.7 to 1.8 
ets.; angles, 1.6 to 1.7 ets.; tees, 1.75 to 1.85 cts.; uni- 
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versal plates, 1.75 to 1.85 cts.; steel plates, 1.75 cts. for 
tank, 2.1 ets. for flange, 2.25 cts. for ordinary firebox 
and 4.75 for locomotive firebox. 


_THE BROOKS LOCOMOTIVE WORKS, of Dunkirk. 
N. .Y., has an order for five ten-wheel engines for the 
Chicago, Rock Island & Pacific Ry. They will have 
driving wheels 5 ft. 3% ins. diameter, cy:inders 19 x 24 
ins., and will carry 180 lbs. boiler pressure. 

_THE AMERICAN BALL NOZZLE CO., of New 
York, has orders for fire protection and lawn sprin- 
kling pozzles for the government, the latter being 
used for public grounds and the National Cemetery: at 
Wash‘ngton. They are also to be tested for spraying 
disinfectants at hospitals and quarantine stations. 


_THE GILBERT CAR WORKS, of Green Island, 
N. Y., was sold at auction by the receiver, at Troy. 
N. Y., on July 2, and was bought in for $72,000 by 
the Atlantic Trust Co., of New York, which had a 
mortgage of $79,000 on the plant. The estimated 
value of the works is said to be $400,000. 


HILL & ENRICHT, civil and consulting engineers, 
of Chicago, Il., have been engaged to prepure pians 
and spec.fications for water-works at Genoa, Lil.; and 
for water-works, sewers, and paving at Grossdale, Lil. 
The firm designed the water-works at Maywood, ILIl., 
for which contracts have recently been let. 


THE E. P. ALLIS CO., of Milwaukee, Wis., has 
an order for a compound duplex blowing eng.ue for 
the Sioss Iron & Steel Co.'s plant at Birmingham, Ala. 
It will have steam cylinders 42x 60 ins. and 76 x 6) 
ins., and two biowing cylinders 76x60 ins. The 
Reynolds valve gear and air valves will be used. 


THE SAFETY CAR HEATING & LIGHTING CO., 
of New York city, has brought a suit against the firm 
of John Williams, lamp manufacturers, of New York, 
for alleged infringement in the manufacture of what 
is known as the “Gordon & Mitchell” lamp. Messrs. 
Frederick H. Betts and Elihu Root have been re- 
tained by the Safety company as counsel. 


THE MOORHEAD, McCLEANE CO., of Pittsburg, 
Pa., had its iron works on Es: sold at auction by 
the sheriff recent!y, for $11,000, to the New York Life 
Insurance Co., which holds a mortgage on the prop- 
erty, which includes 10% acres of land, five sheet iron 
tie two plate mills, the Soho blast furnace, a foun- 
dry, machine shop, etc. The works were started in 
1857, and are considered to be now worth nearly 
$1,000,000. 

THE WESTINGHOUSE ELECTRIC & MFG. CO., 
of Pittsburg, Pa., states in its annual report that busi- 
ness has been very good and that the outlook is very 
encouraging. The new works at East Pittsburg are 
now completed and in operation, In -railway work, the 
company has — a short branch of the Pennsy!- 
vania R., and is perfecting the conduit electric 
system of the Electro-Magnetic Traction Co., and 
multiphase motors for elevated railways. 


THE UNITED STATES WIND ENGINE & PUMP 
CO., Batavia, Il, has recently been awarded contracts 
for complete water supply systems at Menowinee, 
Wis.; Dayton and Montezuma, Ia.; Lanark, I!1., and 
several other towns. It etc a decided increase in 
the demand for goods in {ts railway department. It 
has recently booked orders for cypress tanks to be 
erected on steel towers for the Pittsburg Junction 
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R. R., at Pittsburg, Pa., and the Illinois Central ) 
Chicago. 

THE DE LA VERGNE REFRIGERATING \ 4. 
CHINE CO., of New York, N. Y., anuounces {): : 
has created a spec‘al oil ar department, uuio 
the management of Mr. Geo. Kichmund, M. A'w. 

M. E., for putting on the market the Hornsby-Ak> . | 
safety oil engine, under an exclusive license f{., , 
United States. This oil engine was selected afi. 
exhaustive investigation and trials extending 
nearly a year. It has had a marked success in Ey 
taking both the first prizes at the last Royal A, 
tural Show in England. It is being built sim, 
ously in England, Germany, France, Russia 
Belgium, and it is expected to be very successf) 
this country on account of its simplicity, safety 
economy. 


THE NEW YORK AIR-BRAKE CoO., of New \Y.- 
N. Y., informs us that it bas received orders from : |). 
Missourl, Kansas & Texas Ky. for 2,000 sets of frei.) 
car brakes for the new cars now being built by 
Madson Car Co. and the Missouri Car & Foundry | 
and an order from the Great Northern Ry. for 75) 
sets of freight car brakes for the cars being built 
Haskell & Barker, of Michigan City, Ind. ‘The j; 
locomotives under construction by the Brooks Lovo: 
tive Works for the Great Northern Ry. are be nz 
equipped with the New York engine and tender equ) 
ments comp:ete, inciuding driver brakes. A force of 
260 men is now at work at the company's suops 
Watertown, N. Y. At the annual election or || 
company on June 21 the following officers were e.ectei: 
bres., Charlies A. Starbuck; Vice-Pres., Hon. D. Ma- 
gone; Secretary and Treasurer, John U., Thompson. 


NEW COMPANIES.—Chicago Pipe Line Service (o., 
Chicago, Ill.; $2,000,000; John McElLigot, Paul Mueiler 
and ©, F. Roberts. 

American Pump Co., Chicage, Tll.; $45,000; ©. ©. 
Hill, H. E. Schrader and B. W. Cummins. 

New Castle Asphalt Block Co., Piitsburg, Pa.; $89,- 
000, with $8,000 paid in; Treas., Wm. C. McE.heuy. 
Anti-Friction Sheave bo., New York, N. 1.3; B5u,000; 
W. H. St. John and W. A. Holiman, of Brook.yn, N. Y. 

United States Nut Lock Co., Pittsburg, Pa.; $5,000; 
Treas., Thomas R. Head, 239 Locust St., Allegheny, 


Pa. 
Standard Structural Co., New York, N. Y.; $25,000; 
P. Minturn Smith, Wm. M. Daniell and Charies Tre- 


main. 

E. & B. Holmes Machinery Co., Buffalo, N. Y.; 
$100, C00; Edward Holmes, Britain Holmes and W. L. 
Cook, 

Seattle Warehouse & Terminal Co., Seattle, Wash.; 
$150,000; T. RK. Shepard, H. B. Huntly and Jolu 
Thomas. 

New Castle Tube Co., New Castle, P1.; $100,000. 
with $10,000 paid in; seamless tubes; Treas., D. C. 


Wallace. 
—— Ore Gold Mining & Smelting Co., Spokane, 
brs -; $500,000; Cyrus Happy, W. G. Estep and H. L. 
odgers. 
West Penn Oil Co., Fairmont, W. Va.; $500,000, with 


= paid in; O. S. McKinney, John A. Clark and H. 
. Price. 

Standard Railway & Farm Fence Co., Jotiet, Il.; 
100,000; Wm. B. Ridgeley, Charles Fetzer and G. J. 
ellersheim. oa 
National Wood Vulcanizing Co., New York, N. Y.; 
$50,000; R. A. Rutherford, Louis H. Boynton anid 
Alfred H. Byrd. : 
Weleker-Allen Water Elevator Co., Chicago, I1!.; 
,000,000; William Wedemeyer, James 8. Lee and 
ames Hannerty. 

McMichael & Wildman Mfg. Co., Norristown, P:.; 
$100,000, with $10,000 paid in; iron and steel; Treas., 


Frank B, Wildman. 
Cyclone Furnace Co., Keyport, N. J.; $1,000,900, 
with etts, Robert B. Carsl-y 


$1,000 paid in; John H. 
and Converse L. Lindsay. 

The Tower Co., Chicago, Iil.; $800,000; to erect a 
steel tower 1,000 ft. high; David B. Proctor, B. F. 
Hill and Louis pewmestenag, 

Lee Construction Co., New York, N. Y.;_$200.000; 
fireproof floors, walls and roofs; Thomas A. Lee, Wm. 
H. Scanlon and T. Foster Gaines. 

Cope Whitehouse Drainage Canal & Reservoir Co.. 
Chicago, I1l.; $5,000,000; Frederick Cope Whi-ehouse, 
L. ©. Germann and Henry A. Gardner. 

Inman Terminal Railway & Dock Co., Houston. 
Tex.; $100,000; to bulld docks at Texas City, ete.; 
S. K. Dick, A. L. Nelms and T. E. Edmondson, a!! of 
Houston. 

Carbide Mfg. Co., Camden. N. J.; $1.009.000, with 
$1,000 paid in: calcium, carbide, ete., for light. heit 
and power; James Donnelly, Camden. N. J.; Charles 
C. Adams and Wilbur L. Stanger, Philade!phia, Pa. 


‘ 





A WISE CONCLUSION. 


1413-1417 Chamber of Commerce, 


Chicago, July 6, 1895. 
Gentlemen: 


We have conciuded hereafter always to 
advertise our lettings in the Engineering News, 
as we find we have received more b:ds from an ad- 
vertisement in your paper than any other pubtica- 
tion. Yours tru'y, 

Hill & Enricht, 
Civil and Consu:ting Engineers. 





MORE THAN 150 REPLIES were received, an 
engineer writes us, from a recent insertion of a 
water-works advertisement in Engineering News. 





ENGINEERING NEWS PRINTS MORE relia- 
ble news items, a larger number of proposal adver- 
tisements, and is much more extensively read by 
contractors and manufacturers of contractors’ sup- 
plies than any other paper in Ayerica. These 
facts should be borne in mind. They may save you 
or your city large sums of money on contracts. 











